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CCK AND/OR GASTRIN RECEPTOR UGANDS 



This invention relates to novel compounds that bind to the CCK and/or gastrin receptor 
with high affinity, to processes for die preparation of these compotmds. and to dieir use in 
the treatment of certain disease states. 



BACKGROUND TO THE INVENTION 



CholecystoJdnin (CCK) and gastrin are two members of a family of peptide hormones, 
niey were originaUy discovered and described as agents acting oh organs of the 
gastrointestinal system. CCK stimulates the contraction of the gaU bladder and the 
release of digestive enzymes from the pancreas. Gastrin stimulates the secretion of 
gastric add. More recenUy CCK has been found in the brain, indicating that it may also 
act as a neurotransmitter or neuromodulator. 

Both CCK and gastrin are biosynthesised as ptepro-hormones. The biologically active 
peptides are then released after a series of post-tnmslational modifications. In the case of 
CCK a number of active forms are produced which vary in the number of amino acid 
residues ihey contain. The smaUesi is a tetrapeptide (CCK-4) and the largest has 58 
residues (CCK-58). A variety of gastrins are also known, of which the 17-residue peptide 
(G-I7) is probably one of the most important AdditionaUy both CCK and gastrin have a 
lyrosine residue which is found as both the free phenol and as the 0-sulphate. All the 
biologically active forms of both CCK and gastrin share a common tetrapeptide amide 
sequence at their C-terminus. The C-terminal sequences of the two peptides are: 

. . . -Aip-Tyr*-Met-Gly-T (CCK) 

. . . -Glu- Ala-Tyr*^ly-T (Gastrin) 

(Tyr* = lyrosine residue which is optionaUy 0-sulphated; T = Trp-Met-Asp-Phe-NH2) 

Apan from its actions on the gall bladder and pancreas mentioned above CCK also 
influences secretion, absorption and motiUty in the stomach and intestines, and causes the 
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seciedon of pancreatic hormones such as somatostatin. In the central nervous system 
CCK appears to be important in anxiogenesis, analgesia and appetite reguiatioiL 

Gastrin plays a fundamental pan in the control of gastric acid secretion, although the 
precise mechanism by which this secretion is regulated remains in doubL Gastrin causes 
the release of histamine from the ECL-cells in the stomach wall. Histamine then 
stimulates the parietal cells to secrete acid. It is possible that gastrin can dh:ectly 
stimulate the parietal ceils^ but this in particular is a point of controversy. Gastrin also 
increases the blood flow in the stomach wall, but this might also be an indirect efGsct 
mediated by histamine^ and exerts a trophic effect on the gastric mucosa. (For a more 
complete review, and leading references, see ret 1). 

CCK and gastrin interact with their target organs through specific receptors located in 
the cell surface plasma membranes. It is generally agreed that there are two difiGsrent 
CCK receptors. The CCK-A (for alimentary) type is foimd in the peripheral tissue, and is 
die receptor which mediates the actions of CCK on the pancreas, gall bladder and 
intestines. It is also found in certain specific brain regions, where it might be involved in 
the control of appetite. The CCK-B (for brain) receptor type is more widely distributed 
in die CNS, and is thought to be involved in anxiety and other central actions of CCK. 
There is only one gastrin receptor type, found particulady in the stomach wall. It appears 
to show very similar ligand specificity to the CCKrB receptor, and die CCK-B receptor is 
commonly used as a model for the less readily isolable gastrin rec^tor. 

There is evidence that this simple classification system is incomplete. Some tissues 
appear to have heterogeneous CCK receptor populations, with both high and low affinity 
sites, and tiiere is some variation in ligand specificity for CCK-A receptors in tissue 
preparations fiom different organs. (For more details see ref. 2). 

A number of approaches to the discovery of CCK and gastrin receptor agonists and * 
antagonists have been tried and have led to the development of a wide variety of structural 
types as pharmacological tools for the elucidation of the function of CCK and gastrin in 
vivo and as potential drugs (see Hgure). 

Simple modifications to the natural peptide structures have provided peptides with 
unusual amino-acids as well as amides, esters and "reduced" and other pseudo-peptides.^ 
A group firom Abbott Laboratories has shown that conformationally restricted amino-acid 
surxogates can give compounds of high affinity.^ Otiier studies have restricted die 
peptide conformation by cyclisation between two amino-acid side chains.^ 
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figure: Some Represeniauve CCK/Gastrin Receptor Ugands 




H r Ho 
CH, O J H 



(Martinez efo/) 




Benzotript 



'CH3 



CI.988 



I^xiglumide 




L-365^60 




LY-262691 



Tiypiophan derivatives have been widely explored. The earUest compounds studied. 
e.g. benzotript. were not very potent, but more recenUy disclosed compounds have 
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deraonsuaied better affinity 6 Perhaps the best example of this development is CI-988. a 
tiyptophan "dipeptoid" firom Parke-Davis 7 

A group ftom Rhone-Poulenc has disclosed a number of compounds which have some 
analogy with the tryptophan analogues developed by. Biomeasuie but which lack the 
indolylmetbyl side cfaain.^ 

Aspartic and glutamic adds have also provided important compounds. Again the 
original modest lead. progUimide. has been overtaken by more recent developments 9 

Microbial metaboUtes are a traditional source of lead structures, and a mmiber of 
compounds have been shown to have affinity for the CCK-recepwr.lO Probably the most 
significant of these is asperlicin. It has inspired an enormous effort in the development of 
benzodiazepine derivatives as CCK Ugands. Hiis particular area is probably the most 
active single area of research into new compounds as CCK and gastrin antagonists. H 

A group firom Lilly has published its findings on a series of quinazolinones which are 
also inspired by the strucoue of asperlicin. ^2 

A number of groups have disclosed compounds which can be broadly described as small 
heterocycles with pendant aromatic substituents.13 These compounds may bind in a 
similar matmer xo the benzodiazepmes. 

Cyclic nucleotide derivatives have been known for some time to be CCK antagonists. 
TTie best is dibutyiyl cyclic GMP. but its affinity for the receptor is only modest compared 
with other types of compound. 

FmaUy, it has been demonstrated that some peptides and their analogues, which are not 
themselves homologous widi CCK/gastrin. have some affinity for the CCK receptor. 
Hiis has been shown in analogues of substance P, calcitonin-gene-telated peptide and 
somatostatin.^^ 
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DESCRIPTION OF THE INVENTION 

The compotmds of the present invention are ligands with a high afGnity for CCK and/or 
gastrin receptors. They can be represented by the general formula A-B-C in which A, B 
and C are subtmits as defined below and are linked by covalent bonds. It is presumed 
that the compounds of this invention adiieve their potency by mimiddng the C-tenninal 
teirapeptide which is common to CCK and gastrin, but this is not necessarily always the 
case. The important features of A, B and C are represented schematically below as. 
general stnicture a: 
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in which: 



51 is an optional substituent group, but when present is a hydrophobic residue 

52 is a mandatory substituent. and is always an aromatic (including 
heteroaromaiic) residue 



S3 is also mandatory, and is generally a hydrophobic residue (but with the 
exceptions mentioned below) 

IS mandatory, and is a hydrophobic residue 
S5 is optional, and is generally .a bydrophiiic or polar residue 

l1 - are linking elements (covalent bonds or chains of atoms) which are 
optional with the proviso that if is present then l2 must be present, and tfmt at least 
one of and must be present 

Exceptions to the above fall into two categories: 

when S5 is absent can be a hydrophiiic residue, and 

when B is a group such as a proline residue then can take the place of S^. 

It is not the inventors' intention that the above be regarded as a definition of the 
invention. It is intended to be an aid to understanding die key features of the compounds 
of die invention, and it wiU be used below as a guide in explaining die development of the 
preferred embodiments of the invention. The precise scope of die invention is defined in 
Claim I below. 
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In .geneiaL then. A is a unit that can have either one or two hydrophobic residues 
atiaiched. When only one is present then it is an aromatic system, and A is a group such 
as (substituted)phenyi carbamoyl, mdoleacetyl or isoquinolinecarbonyi. When both 
hydrophobic residues are present and the linking unit is absent then A mimics a 
blocked aromatic amino-acid such as BOC-trypa)phan or benzoyl-phenyiglycine. When 
is present then A is cyclic. The aromatic residue can either be pendant to this ring or 
fused to it, giving, for example, a phenylproUne and an indoline respectively. In these 
cases can be absent or it can be any hydrophobic group, for example a BOC- or a 
benzoyl group. 

For subunit B there are three possibilities. When is present and is absent then B 
is analogous to an amino-acid. or a residue that can mimic an amino-acid, such as« for 
example O-benzyl-threonine or its "reduced" isostere. When is absent and is 
present then B can be considered to be an N-alkyl amino-acid analogue. When both 
and are present then B is cyclic. The ring can in itself constimte the hydrophobic 
residue S^, for example when B is a proline residue. Alternatively, the residue can be a 
pendant group or, if it is cyclic, it can be fused to the ring of B, giving for example a 
substituted proline or an indoline respectively. 

For subunit C, if is absent then the subunit is analogous to an N-alkyiated amino- 
acid (as was B with absent and present). In this case must be present, and 
mimics the backbone of the amino-acid. In some of the embodiments of the invention 
is extended and mimics a dipepude chain. When is present can be absent, or if it is 
present it performs a function analogous to that just described. With present can 
either be pendant to the ring so formed, or it can be fused with it 

We have found that certain combinations of the above options lead to compounds with 
high affinity for the target rsceptors. and in some cases with high selectivity between 
receptor sub-types. The result of our studies is a group of novel compounds with 
pharmacological properties as good as. and often better than, CCK and gastrin receptor 
ligands previously described, which makes them useful in the treatment of certain 
ailments. These compounds are the basis of the present invention. 

Conceptually, the compounds of the present invention are derived from the amino-acid. 
sequence of the naturally occuring hormones. The starting point of our investigation was 
an amide described by Martinez er oL (Int J. Peptide Protein Res.^ 28, 529-535, 1986). 
We found that constraining the conformational freedom of the ester by cyclization gave 
compounds vAdch retained some afCiniQr for both CCK-A and CCK-B receptors. This 
key step is represented below. 
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b 

Comparing the strncture of the cydised compound (b) with the tji^gramaric 
representation of the compounds of this invention (a) described above shows the 
following set of coirespondences: 
SlsBOC 

52 5= Trp side chain 

53 = Leu side chain 
= benzyl group 

S5 = carboxyraethyl group 
absent 
present 

Further investigation demonstrated that potency was improved, particularly with respect 
10 the CCK-A receptor, if the aromatic residue in was fused to the C ring (compound 
c), and that the BOC-amino group could be omitted. 
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This leads to a first preferred embodiment of the present invention, defined precisely in 
Claims 19-20, in which: 

A is a fused heteroaromatic substimted acyl residue, or an N^blocked tryptophan residue: 
B is a hydrophobic amino-acid residue, or a surrogate of one; 

C is a benzo-fused piperidine or pyrrolidine, further substimted with a carboxyl or 
carboxyail^l residue, which can be blocked as an ester, or extended, for example, by 
acylating an amino-acid residue. 

In particular, this preferred embodiment of the invention includes; 
Ethyl (2R)-I-{ferr-butyloxycarbonyl-tryptophanyl-leucyl}-23-dihydroindole-2-ace^ 
Ethyl (2S)-l-{(2S)-2-{rm-butyloxycarbonyl-tryptophanylamino)-hexanoyl}-2,3- 
dihydroindole-2-carboxylate 

(2R)-l-{Indole-2-carbonyl-phenylalanyl)-2,3-dihydroindole-2-aceticacid 

(2R)-l-{ (2S)-2-(IhdoIe-2-carbonylamino)-4-phenylbutanoyl }-2,3-dihydroindole-2-acetic 

acid 

3-{CR)-l-{(2S)-2-(Indole-2-carbonyIamino)-4-phenylbuianoyl}-23-^^ 
propanic acid 

(2R)-l-{(2S)-2-C5-Huoroindole-2-carbonylamino)-4-phenylbutanoyl}-2,3-dihyd^ 
2-aceticacid 

(2R)-l-{(2S)-2-(5-CMoroindole-2<arbonylamino)-4-phenyIbutanoyU-23-dihydro^^ 

2- acetic acid 

(3R)-2-{(2S)-2-(Indole-2<arbonylaniino)-4-phenylbutanoyl}-l,23.4- 
tetrahydroisoquinoliiie-3-acetic acid 

N-{(2S)-l-{(2S)-2-(Indole-2<arbonyIamino)-4-phenylbutanoyll-23-dihydroindole-2- 
acetyU-glydne 

3- {(2S)-l-{(2S)-2-fIndole-2-carbonyIainino)-4-phenylbutanoyl)-2J-dihyto 
carbonylaniino}-pn)panoic add. 

Further investigation revealed that deletion of the substituent in the compounds 
Qrpified by c generally resulted in compounds which were more potent and selective for 
the CCK-A receptor (e.g. compound d). 
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d 



This leads to a second preferred embodiment of the present invention, defined precisely 

in Claims 16- 18, in which: 

A is a fused beteroaromatic substituted acyl residue, or an NO-bloclced ttyptophan residue; 
B is usuaUy a hydrophobic amino-acid residue, or a similar surrogate, but may also be a 
hydrophilic amino-acid residue, or a similar surrogate: 
C is a benzo-fiised piperidine or pyrrolidine. 

In particular, tins preferred embodiment of the invention includes; 
l-{ren-Butyioxycarbonyl-trypiophanyl-leucyi}-2,3-dihydroindole 
l-{(2S)-2-{terf-Butyloxycarbonyl-tryptophanylamino)-hexanoyl}-2>dihydroindole 
l-{(2S)-2-(3-Indole-3-propanoyiamino)-hexanoyl}-23-dihydroindole 
l-{tert-Butyloxycarbonyl-tiyptophanyl-phenylalanyl}.23-dihydroindole 

l-{(2S)-2-(/erf-Butyloxycarbonyl-tryptopiianylamino)-4-phenyIbatanoyl}-2> 
dihydroindole 

l-{ terr-Butyloxycarbonyl-iryptophanyI-(|5-0-benzyl)-D-aspartyl }-2,3-dihydroindole 
l-{fm-ButyloxycarbonyI-ttyptophanyl-aspanyl}-2,3-dihydrDindole 

l-{rerr-Butyloxycarbonyi-tryptopfaanyl-(Y-0-benzyl)-glutamyi}-2.3-dihydroindoIe 

1- { rm-Butyloxycarbonyl-tryptophanyl-glutamyi }-2.3-dihydroindole 

2- {ierr-Butyloxycarbonyl-tryptophanyI-D.phenylalanyl)-1.2,3,4-tetrahydroisoquinolm^ 

2-{ (2R)-2-(terf-Butyloxycarbonyl-uypiophanylamino)-4-phenylbutanoyl}- 1^3.4- 
tetrahydroisoquinoline. 

Modifications at tiie A subunit of compounds typified by structure c indicated tiiat 
smaller groups could be employed without incurring a loss of activity. In particular, tiie 
replacement of BOC-Trp with an arylcarbamoyl residue (as in compound e) resulted in 
compounds which had high affinity for the CXIK-A and/or CTK-B/gasttin receptor sub- 
types. 
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This leads to a third preterred embodiment of the present invention, defined pieciseiy in 
Claims 2-7, in which: 

A is a substituted or unsubstimted phenylcarbamoyl residue (Le. L^. and are 
absent); 

B is a hydrophobic amino-acid, or a similar surrogate; 

C is a piperidine or pyrrolidine which may be benzo-fiised or may have a pendant 
hydrophobic sufastimeni, and which is further substituted with a carboxylor carboxyaligrl 
sidechain or a derivative thereof! 
In particular, this embodiment of the invention includes: 

(3R)-2-[N-(3-Chlorophenylcarbamoyl>0-ben2yi-threonyl]-1.2,3,4- 
tetnihydroisoquinoline-'3-acetic acid 

(3R)-2-[N-(3-Bromophenylcarbamoyl)-0-benzyUthreonyl]- 1,23,4- 
tetrahydroisoquinoline-3-aceiic acid 

(3R)-2-(N-(3-Methylphenylcarbamoyl)-0-benzyI-threonyl]-l,23,^ 
tetnihydroisoquinoIine-3-acetic acid 

(3R)-2-|N-(3-Acetylphenylcarbamoyl)-0-benzyl-thrconyll-l.23A 
tetrahydroisoquinoline-3-aceuc acid 

(3R)-2-[N-(3-IsopropoxyphenyIcarbamoyl)-0-ben^l-threonyll-lZ3,4- 
tetnihydroisoquinoline-3-acetic acid 

(3R)-2-[N-(3<:yanophenylcarbamoyl)-0-faen2yl-threonyl]-l,23,4-ietrahyd^^ 
3-acetic acid 

(3R)-2-[N-{3-CWorophenylcarbamoyl).0-rm-butyl-threonyll-l,2,3.4- 
tetnihydroisoquinoline-3-acetic acid 

(3R)-2-[N-(3-Chlorophenylcarbamoyl)-0-ben2oyl-threonyl]-l,23,4- 
teuahydroisoquinoline-3-acetic acid 

(3R)-2-[N-(3-CUorophenyIcarbamoyl)-0-f4<hlorobenzyl)-lhreonyl]-1.23,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(3-Trifluoromethylphenylcarbamoylamino>-hexanoyll.l^^ 
tetrahydroisoquinoIine-3-acetic acid 
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(3R)^2-[(2S)-2-(3-Chlorophenylcarbamoylamino)-hexanoyl]-h23.4- 
tetrahyclroisoquinoline-3-aceuc acid 

(3R)-2-[(2S)-2-(N-(3-ChlorophenylcarfaamoyI).raethylamino)-hexano 
tetrahydfoisoquinoiine-S-acetic acid 

(3R)-2.[(2S)-2.(3,4.DichlorophenylcarbamoyIamino)-4-phenylb 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-((2S)-2-(2.Methyiphenyicarbamoyiamino)-4-phenylbuto^ 
tetrahydroi5oquinoline-3-acetic add 

(3R)-2-[(2S)-2-(4-MeihyiphenyIcarbamoylainino)^phenyibutm^ 
tetnihydroisoquinoiine-3-aceiic acid 

(3R)-24(2S)-2-(3-Meihoxyphenylcarbamoyiamino)-4-phenylbutanoyU 
ieirahydroisoquinoiine-3-aceuc acid 

(3R)-2-t(2S)-2-(3-CWorophenylcarbaraoylamino)-4-phenyibutanoyl]-l^ 
teinihydiDisoquinoline-3-acetic acid 

(3R).2.[N-(3<:WorophenyicarbamoyI)-valyI].U3,4.tet^^ 

(3R).2.[N.(3>Bromoptienyicarbamoyl)-vaiyi]4.23,4.tei^^ 

(3R)-2.[N.(3.MethyJphenyicarbamoyiHsoleucyI]-l,2J.4-ie^^ 
add 

(3R)-2-[(2S)-2-(3-CMorDphenylcarbamoyIamino>33-dimethylbum^ 
tetzahydroisoquinoiine-3-acetic acid 

(3R)-2-[(S)-a-^3<ailoroplienyicarbamoyiamino)-phenylacety 
tetrahydn)isoquinoline-3-acetic add 

(3R)-2-[{S)-a-(3-Methyiphenylcarbamoyiamino)-cyciohexaneacety^^ 
tetniiiydroisoquindline-3-acetic add 

(3R).2.[(2S)-3-(2-Adamantyloxycaitonyiamino).2.(phenyicarbamoylamino)-pro^^^ 
l^,4-ieirahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S3R)-2-{3-ChloiDplienyicarbaraoylamino)-3-phenylbutanoyI]-l,23.^ 
teirahydrDisoquinoIine-3-acetic add 

(3R)-2-[N-(3-Chlorophenylcarbamoyl)-0-ben2yl-threonyi]-U2J,4- 
tetrahydroisoquinoIiiie-3-carboxylic acid 

(3R>-2-[Nr(3-Bromophenyicarbamoyl)-0-benzyi-ihreonyI]- 1 ,23.4- 
tetnihydroisoquinoline-3-carboxylic acid 

(2R.4S^l-[N-(3-Chlorophenyicarbamoyl)-0-bei^yi.ihrconyIJ^ 
carboxyiic add 

f2R,4R).l-[N-(3-ChIon)phenylcarbamoyl)-abeiizyl-threonyll^ 
acetic add 
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{2El4S)-l-[N-(3-ChIorophenylcar5amoyl)-()-faenzyl-threonyl]-5-phenylpyrrolidine 
carboxylic acid 

{3R)-2-[(2S3R)-3-Benzyloxy-2-C3<hlorophenylcarbamoylammo)-butyl]-1.2J.4- 
tetnihydioisoquinoIine-3-acetic acid. 

The modification of the above structural types to give compounds with consistently high 
affinity and selectivity for CCK-B/gastrin receprois was more involved, but could be 
achieved in two ways. The first originated in the discovery that by constraining the 
conformational fieedom of the A subunit with the introduction of the selectivity for 
CCK-B receptors was improved. This gain could be further improved by the innodnction 
of L** to constrain the B subunit (as in compound f). The affinity and selectivity of these 
compounds was found to be maintained when was removed (as in compound g). 




TTus leads to a fourth preferred embodiment of the present invention, defined precisely 
in Claims 12-15, in which: 

A is a benzo-fused nitrogen heterocycUc acyl residue in which the nittogen is substituted 
with a hydrophobic group (i.e. s\ and l2 all present); 

B is a hydrophobic amino-add residue or a similar surrogate, which preferably 
incorporates some degree of conformational restriction either through cyclization (as in f 
or by having a 3-amino-2-naphthoyl residue for B) or dirough N-substitution (as in g); 
C is a benzo-fused piperidine or pyrroUdine which may opdonally be substituted a tq> U) 
three positions. If such substiments are present dien at least one is hydrophilic (for 
example a carboxyl or carboxyalkyl). 
In particular, this embodiment of the invention includes: 

(3R)-2-{N-((2R)-l-terf-Butyloxycarbonyl-2.3-dihydroindole-2-carbonyl)-C)-ben^l- 
threonyl}-l,23.4-tBtrahydroisoquinoline-3-aceticacid 
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(3R)-2-{(2S)-2-((2R)-l-tfn-Bulyloxycarbonyl-23-dihyclroindole-2-^:arbonyiaimno)-4^ 
phenylbutanoyl }- 1^3.4-teirahydroisoquinoiine-3-acetic acid 

(2R)-l-{(2S)-2-({2R)-l-Krr-Butyloxycarbonyl-2J-dihydroindole-2-carbonylamino)-4- 
phenylbutanoyl }-2,3-dihydroindoIe-2-acetic acid 

(3R)-2-{((2R)-l.arr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-valyl}-U3,4- 
tetiahydiDisoquiiioiine-3-acetic acid 

(3R)-2-{((2R)-I-rm-ButylacetyI-23-dihydn)indole-2-carbonyi)-vaiyl}-l,23,4- 
tetiahydroisoquinoliiie-3*aceiic acid 

(3R)-2- { ((2R)- l-terr-Butyioxycarbonyl-23-dihydroindole-2-carbonyl)-valyl}-U3,4. 
tetrahydroisoquinoline-3-carboxylic acid 

GR)-2-{((2R)-l-terr-Butyloxycarbonyi-23-dihydroindole-2-caibonyi)-isoIeucyl}.1.23.4. 
ietrahydroisoquinoline-3-acetic acid 

(3R)-2-{(S)<t-((2R)-l-r£;n-Butyloxycarbonyl-2J-dihydroindoie-2-carbonylamino)- 
phenylacetyl}-l,23,4-tetrahydroisoquinoiine-3-aceiicacid 

(3R)-2-{((2R)-l-«err-Butyioxycarbonyl-23Hlihydroindole-2-carbonyl)-E)-prolyl}-1^3.4- 
tetraiiydioisoquinoline-3-acetic acid 

(3R)-2-|(2R)-l-((2R)-l-te/T-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-23- 
dihydroindole-2-carbonyl }-l 2,3,4-tenahydn)isoquinoliiie-3-acetic add 

(3R)-2-{(2RJS)-l-((2R)-l-tfrr-ButyloxycarbonyI.23-dihydroindoIe-2-carbonyl)-3- 
plwnyl-pynofidine-2<arbonyi}-U3,4-tetrahydroisoqiiinoliiie-3- 
(3R)-2-{(2R,4S)-I-((2R)-I-rm-Butyloxycart)onyl-2J-diliydroindoie-2-carbonyl)-4. 
phenylthio-pyrroUdine-2-carbonyl }- 1 ^,4-tetiahydroisoquinoiine-3-carboxyKc acid 
(3R)-2- { (2R,4S)- 1-((2R)- l-«rr-Butyloxycarbonyl-23-dihydn)indole-2-carbonyl)-4- 
phenyithio-pyirolidine-2-carbonyI}- U3,4-tettal»ydroisoquinoline-3-acetic acid 
{3R)-2-{(2R,4R)-l-((2R)-l-rm-ButyloxycarbonyI-23-dihydroindole-2-carbonyl)-4- 
phenyithio-pyrrolidine-2-carbonyl)-U,3.4-tetnihydroisoquinoUne-3-carboxyUc acid 
(3R)-2-{:(2R,4R)-i-((2R)-l-/err-Butyloxycarbonyl-2:3-dihydroindole-2-carbonyl)-4- 
beii2yIoxy-pym)Udine-2-Karbonyl }- U J,4-teQahydroisoquinoUne-3H:arb^ acid 
(3R)-2-{(2R,4R)-l-((2R)-l-ttrr-Butyloxycarbonyl-2J.diliydroindole-2-carbonyi)-4- 
phenoxy-pyrfoUdine-2-carbonyl }-l^,4-tetrahydn)isoquinoline-3-carboxyfic acid 
(3R)-2M(2R,4R)-l-((2R)-l-/tffT-ButyioxycarbonyM3-dihydroindoIe-2Harbonyl)-4- 
phenyl-pyrrolidine-2-carbonyl }- IZ3,4-tetrahydroisDquinoIine-3-acetic acid 
(3R)-2-K2R,4S)- l-((2R)-l-Krr-Butyloxycarbonyl-23-dihydroindoIe-2-carbonyl)-4- 
phenyl-pynDiidine-2-carbonyI}-i;>J,4-tetrahydroisoquinoIine-3-acetic acid 
f3R)-2-{(2R.4S)-I-((2R)-l-rerf-Butyloxycarbonyi-23-dihydroindole-2-carbonyl)-4- 
benzyl-pyTrolidine-2-carbonyl }- U.3.4-teiiahydroisoquinoline-3-catboxyUc add 
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2-{(2R^S)-I-((2R)-l-Krr-ButyIoxycaroonyi-23-dihydroindole-2-carbony^ 
pyiroUdine-2-carbonyI }-l^,4-ffittahydioisoquinoIine 

Methyl (3R)-2-{ (2R^S)-l-C(2R)-l-rm-batyloxycarbonyi-2.3-dihy(lroindole-2-carbonyI )- 

5-phenyi-pynDUdine-2H:aibonyI}-lZ3.4-tetrahydioisoquinoiine-3-cart 

(3R)-2-{(2R^S)-l-((2R)-l-fm-Butyioxycarbonyl-2J-dihydn)indole-2-caibonyI)-5- 

phenyi-pytroUdme-2-<:arbonyl}4Z3.4-iBtiahydroisoquinoime-3H:arboxyUcacW 

(3R)-2-{(2R^S)- l-((2R)- l-rm-Butyloxycarbonyl-23-dihydroindoIe-2-carbonyI)-5- 

phenyl-pynolidine-2-carbonyI }-123,4-tetrahydiDisoquinoIine-3-carboxamide 

N-{(3R)-2-{ (2R^S)- l-((2R)- l-rm-Butyloxycarbonyl-23-dihydiomdole-2-carbonyl)-5- 

phenyI-pyrroUdine-2K:arbonyl}-i:2o,4-tetrahydroisoquinoline-3-carbonyl}-glycine 

(3R)-2-{(2R^S)-l-((2R)-I-Neopentyloxycarbonyl.23-diIiydroindoIe-2-carbonyl)-5- 

phenyl-pyrroUdine-2<:arbonyl)- U3,4-teirahydroisoquinoline-3-carboxyUc acid 

(3R)-2-{(2RJS)-l-((2R)-l-IsopropyioxycarbonyI-23-dihydromdole-2-carbonyi)-5- 

phenyi-pyiTolidme-2-carbonyi }- U.3,4-tetrahydroisoquinoline-3-carboxyUc acid 

(3R)-2-{(2R4S)-l-((2R)-I-CycIohexyloxycarfaonyl-2,3-dihydroindole-2-carbonyl>5- 

phenyl-pynoIidine-2-carbonyl }- 1^.4-tettahydiDisoquinoline-3-carboxyiic acid 

(3R)-2-{(2R^S)-l-(CR).I-(2-Adamanwl)oxycarbonyl-23-dihydroindole-2-carbonyl)-5- 

phenyl-pyiToUdine-2H:arbon>4}-U^.4-tetrahydioisoqiuiioline-3-caA^ 

(3R)-2-{ (2R^S)- H(2RVl-rerr-Bunrlcaibamoyl-2.3-dihydroindole-2-carbonyl)-5-phenyl- 

pynolidine-2-carbonyl }-lZ3.4-tetrahydroisoquinoline-3-carboxyUc add 

(3R)-2-{(2R^S)-l-((2RVl-£err-Butylaceiyl-2J-dihydroindole-2-carbonyI)-5-pIienyl- 

pynolidine-2-caibonyI}-i;2J,4-tetnihydioisoq|uinoiine-3-carboxyiicacid 

(3R)-2-{(2R^S)-I-((2R)-l-terr-ButyloxycarbonyI-2J-dihydroindole-2-carbonyI)-5- 

phenyi-pynDlidine-2-carbonyl}-ia,3,4-tetiahydroisoquinoUne-3-aceticacid 

N-{(3R)-2-{(2R^S)-l-((2R)-l-terr-Butyioxycarbonyl-2J-dihydroindole-2-carbonyl)-5- 

phenyl-pyirolidine-2-carbonyl }- 1^.3,4-ietraiiydroisoquinoiine-3-acetyl}-pioline 

N-{(3R)-2-{(2R^SH-{(2R)-l-/err-Butyloxycarbonyl-23-dihydroindole-2-caibonyi>5- 

phenyI-pyirolidine-2-carbonyl h U,3,4-tetnihydroisoquinoIine-3-aceQfI }-D-pioIine 

(3R)-2-{(2R,5S)-l-((2R)-l-NeopentyIoxycarbonyl-23-dihydroindoIe-2-carbonyl)-5- 

phenyl-pynoKdine-2-carbonyU- lZ3,4-teirahydn>isoquinoline-3-aceiic add 

(3R)-2-{(2R^S)-H(2R)-l<:yclohexyIoxycarbonyl-23-dihydroindote-2^arbottyl>^ 

phenyl-pyRoUdine-2-H:aibonyi}-l^,4-tetrahydrDisoqaiiioline-3-aceticadd 

(3R)-2-{{2R^S)-l-((2R)-H2-Adamantyl)oxycaibonyl-2;j-diliydn)indole-2-carbonyl)-5- 

phenyl-pyrrolidine-2-carbonyl }-12J.4-tetrahydroisoquinoline-3-aceiic add 

(3R)-2-{(2R^S)-l-f(2R)-l-K/T-Butyioxycarbonyl-23-dihydroindoIe-2-carbonyl)-5- 

phenyI-pyiTOlidiiie-2-Harbonyl}-lJ3.4-teiiahydn>-ben2Wisoquinoi^ 
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(3R)-2-{ (2R^S)- 1-((2R)- l-wrr-ButyloxycarbonyI-2.3-dihy(lroin(iole-2-carbonyl)-5- 
phenyl-pyrroiidine-2-carbonyl } - 1 ^.3.4-tetrahydro-benz[/]isoquinoline-3-acetic acid 
(3R)-2-{ (2IL5S)- 1-((2R)- l-KiT-BuiyIoxycarbonyl-23-dihy(iroin(iole-2-carbonyi)-5- 
benzyl-pynDlidiiQe-2-cart)onyI)- U J.4-tetrahydroisoqumoiiiie-3-aceiic acid 

(3R)-2-{(2IU5S)-l-((2R)-l-ierr-Butyioxycarbonyl-2J-dihydroindole-2-carbonyi)-5-(2- 
naphthyl)-pynolidine-2-carbonyl }-lZ3.4-tetrahydroisoqainoline-3-carboxyac add 
(3R)-2-{(2S^R)-l-((2R)-l-ieiT.Buiyloxycarbonyl-2^-dihydroindole-2Haibonyl).5- 
phenyl-pyrroUdine-2-carbonyl)- U3.4-teffahydroisoquinoliiie-3-carboxyiic acid 
(3R)-2-{ (2S,5R)- 1-((2R)- l-terf-Butyloxycarbonyl-23-dihydroindole-2-caibonyl)-5- 
phenyi-pynoUdine-2^arbonyl } - U^,4-tetrahydroisoquinoliiie-3-acetic acid 
(3R)-2-{ N-Phenethyi-N-((2R)- l-KrT-butyloxycarbonyl.2,3-dihydroindole-2-carbonyl)- 
giycyi } - 1^3,4-tetraliydroisoquiiioline-3-carboxylic acid 

(3R)-2-{N-3-Phenyipropyl-N-((2R)-l-fm-butyloxycarbonyl-2,3-dihydroiiidole-2- 
carbonyi)-glycyi}-UJ,4-tetraiiydroisoquinoIine-3-carboxyUcacid 

(3R>-2-{N-Benzyi-N-((2R)-l-/err-butyloxycarbonyl-2^-dihydroiiidole-2-carbonyi)- 
glycyl)-lZ3,4-tetrahydn)isoqainoliiie-3-acetic add 

(3R)-2-(N-Phenethyl-N-{(2R)-l-teiT-butyloxycarbonyl-2^-dihydroindole-2-carbonyl)- 
glycyi}-lZ3,4-tetiahydioisoquinoline-3-acetic add 

(3R)-2-{N-3-Phenyipropyl-N-((2R)-l-a/T-butyioxycarbonyl-23-dihydroindole-2- 
carbonyl)-glycyl}-lZ3.4-tetrahydn)ispquinoliiie-3-acetic add. 

(3R)-2-{3-{N-Plienethyl-N-((2R).i.a«^butyioxycarbonyl-2,3-dihydroindole-2-carbonyi)- 
amino )-propanoyl }-l .23,4-tetiahydroisoqijinoIine-3-acetic add 

(3R)-2-{N-Phenethyl-N-((2R)-l-ben2yloxycarbonyl-2,3-dihydroindole-2-carbonyl)- 
glycyl )- l,2;3,4-tetrahydroisoquinoiine-3-acetic add 

(3R)-2-{N-Pheneihyi-N-((2R)-l-neopentyioxycarbonyi-23-dihydroindoie-2-carbonyi)- 
glycyl )-1.23,4-tetrahydroisoquinoiine-3-acetic add 

(3R)-2-{N-Phenedjyl-N-((2R)-l-cycloliexyloxycarbonyl-23-dihydroindole-2-carbonyl). 
glycyl)-1^.4-tetiahydioisoquinoiine-3-acedc add 

(3R)-2-{N-3-ChloropheneihyI-N-((2R)-l-wrf-butyloxycarbonyl-2,3-dihydroindole-2- 
carbonyl)-glycyl}-lJ23.4-teirahydioisoquinoline-3-acetic add 

(3R)-2-{N-<2^0xo-2-phenyiethyl)-N-((2R)-l-i»rT-buiyloxycarbonyl.23.dihydroindole-2- 
carbonyl)-glycyi}-lZ3.4-tBtrahydroisoquinoline-3-acettcadd 

(3R)-2-{N-(2-(3-IndolyI)ethyI)-N-((2RVl-tert.butyloxycarbonyl-23-dihydroindole-2. 
carbonyl)-glycyi )- IZ3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-Phenethyl-N-{(2R)-l-«rf-butyloxycarbonyl-23Klihydroindote-2-carbonyi)- 
glycyl}-l,2.3.4-tetiahydn)-benzWisoquinoline-3-carboxylic add 
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(3R)-2-{ N-Pheneihyl-N-((2R)- l-f£rr-buiyloxycarbonyl-23-dihyclroin(iole-2-carbonyi)- 
glycyi }-l,23,4-ietrabydro-benz|)]isoquinoline-3-aceuc acid 
(3R)-2-{ N-Pivaioyl-N-((2R)- Urm-butyloxycarbonyl-2.3-dihydromdole-2-meihyl)- 
glycyl }-lZ3,4-tetrahydroisoquinoIine-3-aceuc acid 

(3R)-2-{ 3-((2R)- l-fm-Butyloxycarbonyl-23Hlihydroindole-2-carbonyiainino)- 

iiaph±alene-2<arbonyl}-l^»4-tetrahydioi5oquinoline-3-ac^ acid 

(3R)-2-{3-((2R)-l.rm-Butyioxycarbonyl-23-dihydroindole-2<art 

naphdiaieiie-2<aitonyi}-U2,3,4-tetrahydroi5oquinoline-3<^ acid 

(3R)-2-{(2R)-l-((2R)-l-/m-Butyioxycarbonyl-23-dihydrDindoie-^ 

2^-dihydropyiioie-2H:arbonyi}-l^,4-iBtrahydtoisoqtim add 

(3R)-2-{(2R^S)-l-((2R).l.rm-Butyioxycarbonyl-2J-dihydroindole-^ 

ptienyi-pyiroiidine-2-meihyl }-l^,4-tetnihydiDisoquinoline-3-carboxylic acid 

(3R)-2-{(2S)-2.((2R)-l-igrf-ButyIoxycarbonyl-23-dihydroindoi^^^^ 

pfaenyibutanoyl}-l,23,4-tetniliydroisoquinoiine-3-aceiic acid 

N-{(3R)-2-{(2R^S)-l-((2R).l.fm-Butyioxycarbonyl.23-dihydroind 

phenyi-pyiToIidine-2-carbonyl }- l^,3,4-tetrahydroisoquinoline-3-carbonyI )-pn)iine 

N-{(3R)-2-{(2S^R)-l-((2R)-l-rerf-Butyioxycarbonyi.23-dihydroindote^ 

phenyl-pyrroiidine-2^:arbonyi }- i;i;3 Ateirahydroisoquinoline-^ 

N-{(3RV2-{(2S^)-l-((2R).l-rm-Butyloxycarbonyi-23-dihydrom^^ 

phenyl-pyirolidine-2-<:aitonyl}-l^J,4-tetrahydroisoquiao^^ 

(3R)-2-{(2R^S)-l-((2R)-l-fm-BuD^ioxycarbonyl-23^ydroindole-2<^ 

ben^i*pyrToiidine-2-carbonyl}-l«2^,4-tetniiiydroisoquinoiine-3*c^ 

C3R)-2-{N-2<:Worophenemyl-N-<(2R)-l-r£rr-butyloxycarbonyl-2;^ 

carbonyi)-glycyl}-l^J,4-teiraliydroisoquinoiine-3-aceticacid 

(3R)-2-{N-4<;moroplieneihyl-N-((2R)-l-fen-butyioxycarbonyl.23-da^ 

carbonyl)-glycyl}-l^^,4-ieiraIiydn)isoquinoline-3-aceticacid 

C3R)-2-{N-2-MethoxyphenettiyI-N-((2R)-l-rm-butyioxycarboayl-2^-dihyd^^ 

carboayI)-giycyI }-l,2 J,4-tetrahydroisoquinoiine-3-aceuc acid 

(3R)-2-{N-3-Methoxyphenethyl-N-((2R)-l-re/t-buiyIoxycarbonyl-2^^^ 

carbonyD-giycyl}- l,2,3.4-tetraiiydn)isoquinoline-3-aceiic acid 

(3R)-2-{N-4-MethoxyplieneihyI-N-((2R).l-fm-butyioxycarbonyl-23-dm^ 
carbonyi)-glycyl}-12,3,4-teti^ydroi5oquinoIiiie-3*acetic acid 
(3R)-2-{N-Pheneihyl-N-((2R)-l-/m-butyioxycarbonyl-23-dihyd^ 
giycyI}-lJZ3,4-tecrahydro^benz[h]isoquinoline-3K:aiboxyIic acid 
f4RS)-2-{N-Pheneiliyl-N-((2R)-l-i£rt-butyloxycarbonyi-23-^ 
gIycyl}-l^,4-tetratiydioisoquinoIine-4^acetic acid 
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(4RS)-2-{ {2R JS)- l-((2R)- l-wn-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyi-pynoIidine-2-carbonyl }- lZ3.4-tetrahyclroisoquinoline-4-acetic acid 
(3R)-2-{ (2R JSV 1-((2R). l-Cyclobuiyloxycarbonyl-2,3-dihydroindole-2-carbonyl)-5- 
phenyl-pym)Udme-2Karbonyl}-UJ.4-teinihydroisoquinoline-3<arbo^^^ 
(3R)-2-{(2RJS)-l.((2R)-l-Cyclopentyloxycarbonyl-2.3-dihydroindole-2-carbonyl)-5- 
phenyl-pyrrolidine-2-carbonyl )-Ii3.4-teinihydroisoquinoiine-3-acetic acid 

(3R)-2-{(2R^S)-lK(2RVl-Cyclopeniyloxy(arbonyl-2>dihydroindole.2-carbon^ 

phenyI-pym)Udine-2Karbonyl )-l,23,4-tetiahydroisoquinoline-3-caib^^^ add 

(3R)-2-{ (2R^S)- l-((2R)-l-(2-«»-Norboniyi)oxycarbonyl-23-dihydioindole-2-carbonyl). 

5-phenyl-pynoUdine-2-carbonyl )-UJ.4-tetnihydroisoquinoliiie-3-caibcaylic add 

(3R)-2-{ (IR^Sh I-{(2R)-l-Cyclododecyloxycarbonyi-23-dihydioindole-2-carbonyi)-5- 

phenyi.pyrroUdine-2-carbonyI)-UJ.4-tetrahydroisoquinoline-3-carboxyUcadd 

(3R)-2-{N-Phenethyl-N-((2R)-l-n-propyIoxycart)onyl-23-dihydroindole-2-carbonyi)- 
giycyl ) - 1 ^,4-teirahydroisoquinoiine-3-acetic acid 

N-{(3R)-2-{(2S.5R)-l-((2R)-l-Krr-Butyloxycarbonyi-2,3-dihydroindole-2-carbonyl)-5- 
phenyl-pyiroUdiiie-2K:aAonyl}-UJ,4^tetrahydroisoquinoUne-3-acetyl}-proline 
(3R)-2-{N-2-(2-Methoxyphenyl)ethyl-N.({2R)-lKten-butyloxycarbonyi-23-dihydro^ 
2-carbonyi)-giycyi)|- 1 A3.4-tettahydroisoquinoIine-3-carboxyUc add 

(3R)-2-{(2RJS)-l-((2R).l-(3^Dimethylbutyl)oxycarbonyl-2^-dihydrdndole-2^ 

carbonyi)-5-phenyl-pyiroUdine-2-*arbonyl)-l^,4-iBtrahydiDisoqm^ 
acid 

(3R)-2-{(2R^S)-l-((2R)-l-Cyclohepiyloxycaibonyl-2,3-dihydioindole-2-carbonyl)-5. 
phenyl-pynDUdine-2.carbonyI }- 1 ^3.4-teirahydroisoquinoline-3-carboxylic add 
(3R)-2-{(2R^S)-l-((2R)-l-((lS)-t/ufo-Boniyi)oxycarbonyi-2,3-dihydiDindole-2- 

carbonyl)-5-phenyI-pyrrolidine-2-carbonyl}-l^,4.tetrahydn)is<xiuinoi^^ 

add 

(3R)-2-{(2RJS).l-((2R)-l-((lRaR3R.5S)-IsopinocampheyI)oxycarbonyI-2:J- 
dihydroindoIe-2-carbony l)-5-phenyl-pyrroIidine-2-carbonyl ) - 1 ^^,4- 
teuabydioisoqiiinoline-3-caiboxylic add 

(3R)-2-{{2R^SVl-((2R)-l-((lS;iSJS^).Isopinocampheyl)oxycarbonyl-23. 
dihydroindole-2-Karbonyl)-5-phenyl-pynoUdine-2-carbonyl )- U3.4- 
tetrahydroisoquinoiine-3-caiboxylu: add 

(3R)-2-{(2RJS)-l-{(2R)-l-(33-Dimeihylbutyi)oxycarbonyl-2J-dihydroindole.2- 
carbonyI)-5-phenyI-pyrrolidine-2-carbonyl )- l,2,3.4-tetrahydroisoquinoJine-3-acetic acid 
(3R)-2-{(2R^S)-l-((2R)-l-(l-Piperidino)carbonyI-2,3-dlhydroindole-2<arbonyl)-5- 
phenyi-pyiToUdine-2-carbonyl}-l^J.4-tecrahydroisoquinoline-3-carboxylicadd 



wo 93/20099 



PCr/GB93/00614 



20 

(3R]h2-{(2RJS)-H(2RVl-(N-CyclohexyI-N-meihylcarbamoyl)-2J-dihydro 

carbrayi)-5-phenyl-pynolidine-2K:arbonyl}-l,2J.4-tetiahydroisoqu^ 
acid 

(3R)-2-{ (2IL5S)- l-((2R)- l-(4-fm-Buiylcyclohexyl)c)xycaibonyi-23-dihydroindole-2- 

carbonyl)-5-phenyl-pyrrolidine-2HMrbonyI}-I.23,4-tetrahydrois(xp^ 

acid 

(3R)-2-{ (2R^S)- 1-((2R)- l-(2-c£r-MethylcyclohBxyi)oxycatbonyi-23-diliydioindole-2- 

carbonyl>5-plienyl-pyiioUdine-2s:aibonyl}-l^,4-tetrahydioisoquinoto 
acid 

(3R)-2-{(2R^S)-l-((2R)-lK2-/r<ms-Methylcyciohexyl)o^carbonyl-23-dihydroindole-2- 
carbonyl)-5-phenyl-pyiiolidine-2-carbonyl }- l,23,4-teiraiiydioisoqoinoline-3-caiboxylic 
acid 

(3RH-{N-PBenethyl-NK(2R)-H3<yclohexyipiopyl)oxycarbonyl-2^-dihydn)indole-2- 
carbonyl^glycyl}-lZ3.4-tetiaiiydrois(xiiiiiioliiie-3-aceiic add 
(3R>2-{(2R^S)-l-((2R>l-Cyclohexyimethyloxycarbonyl-2JsIihydioindole-2-cffl 
S-pbenyl-pyirolidine-2H;art)onyi}-1^.4-teaahydioisoqiiinoU^^ add 
(3R)-2-{(ZR3S)-l-((2R)-l-a<!yciohexylethyi)oxycarboii3i-23-dihydn)jndo^ 
carboiqrl)-S-pbenyl-pyin>Iidiiie-2-caib(myi }- 1.2J.4-tBtrahydiDisoqainoJiiie-3-caiboxylic 
add 

N-{ (3R)-2- { {2R^S)- l-((2R)- l-Cyciohexyloxycarbonyi-2 J-dihydioindole-2-carbCHiyi)-5- 
phenyi-pyiroUdine-2-K:aibonyi}-l,23.4-ietrabydiDisoquinoline-3KarlK)nyl}-^^ 
N-{(3R)-2-{(2R^S)-l-((2R)-l-Neopentyloxycarbonyi-2^-dihydroindoie-2-carbonyl)-5- 
phenyl-pyiroIidine-2-cari)onyl }- l,2:3.4-tetrafaydroisoquinoline-3-carbonyl }-proUhe 
(3R)-2-{(2R^S)-i-((2R)-l-»n-ButyioxycarbonyI-2;5-dihydroindole-2-cart)onyi)-5-pfaenylr 
pyiioiidiiie-2-carbonyl}-1^^.4-tetrahydioisoquinoiine-3-propanoicacid 
(3R)-2-{N-3-Mediylphenediyl-N-((2R)-l-cyclohexyioxycaibonyir23Mlihydroindote^^^ 
carbonyl)-gIy(7l}- J.4-teoahydtDisoquino]ine-3-acetic add 

(3R)-2-{N<2-(l-Methylpyiiol-2-yl)eihyl)-N<(2RVlK:ycloliexylaxycaibonylrW 
diliydroindoie-2<aiboiiyl)-glycyl)-l^,4-tetial)ydroisoquinoline-3^ 
(3R)-2-{N-a-lluenyl)ethyi-N-((2R)-l<ydohex^(»ycaibonyl-2^-dihydn>indo]e-2- 
carbonyl)-glycyl}-lZ3.4-tetnihydioisoquinoIine-3-acetic add 

(3R)-2-{N-((2RS)-l^ATettahydronaphth-2-yl)-N-((2R)-lH:yciohexyloxycarbonyl-2^- 
dihydroindole-2KailJonyl>glycyi}-l,23.4-tetrahydroisoquinoline-3-acettcac^^ 
(3R)-2-{ (2R^S)- 1-({2R)- l-CyciohexyloxycarbonyI-2 J-dihydroindoie-2-carbonjd)-5-(4- 
methoxyphenyl)-pynDlidine-2-carbonyl }- i;!^,4-tetraiiydiDisoquinoline-3-carbo:qriic add 
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(3R)-2-{N-ftadan-2-yl)-N-((2R)-l<yclohexyloxycarbonyi-23-dihydroindole-2-carbonyi)- 
giycyl }- 1,2.3,4-teirahydroisoquinolineo-aceiic aci± 

Tlie second modificaiion which yields poteni and selective CCK-B/gastrin receptor 
Ugands involves the deletion of (equivalent to the excision of the cyclic amide bond 
from b) to give a series of tertiary amides. In this series is not required and the 
compounds are structurally less complex (as in h). 



H o 




h 



This leads to a fiffli preferred embodiment of the present invention, defined precisely in 
Claims 8-11, in which: 

A is an acyl residue with an aromatic substituent; 
B is a hydrophobic amino-acid or a similar suirogate; 

C is an N-substimted amino-acid or similar surrogate, where the N-subsunient is an alkyl, 
cycioalkyU aralkyi or aryl group, and the carboxy terminus may be the 6ee add or may 
be blocked as an ester or amide, or may be extended, for example, by acylating another 
amino-acid lesidue. 

In particular, this preferred embodiment of the invention includes: 
Methyl N-(2-cyclohexylethyl)-N-({2S)-2-(3-indoleacetylamino)-hexanoyl)-glycinate 
N-(2-Cyciohexylethyl)-N-((2S)-2-(3-mdoleacetyIamino)-hexanoyl>glycine 

l-{N-(2-Cyclohexylethyl)-N-((2S)-2-(3-indoleaceiylamino)-hexanoyl)-glycyI}- 
pyirolidine 

Methyl N-{N-(2-cyclphexylethyl)-N-((2S)-2-{3-indoleacetylamino)-hexanoyl)-glycyl)-D- 
prolinate 

N-{N-(2-Cyclohexylethyl)-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyI}-D-proline 

N-{ N-a-Cyclohexyfethyl)-N-((2S)-2-(3-indoleaceiyhunino)-hexanoyl)-glycyl }-D- 
pipecolic acid 

N.{N-{2-Cyclohexylethyl)-N-((2S)-2-(3-lndoleacetylamino)-hexanoyl)-glycyU.-glycine 

l-{ N-(2-Cyclohexyfanethyl)-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl }- 
pyrrolidine 

l-{N-(2-Cyclohexylmeihyl)-N-{(2S)-2-(3-indoleacetylamino>-hexanoyl)-glycyU-proline 
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l-{N-^2-Cyclohexyimethyl)-N-((2S}-2-(3-indoleacetylai^ 
l-{N4Cyclooctyimethyl)-N-f(2S)-2-(3-indoleacetyI^^ 
l-{3-{N-^2-Cyciohexyiethyl)-N-{(2S)-2-(3-indoleacetylan^ 
propanoyll-pyiroiidine 

N-(3-Cyclohexyipropyl>N-((2S)-2-(2-indoIwarbonyiamino)-he^ 

N-(3<:yclohe:qrlpn)pyi)-N-(N-(3-mdoleacetyl)-phm^^ 

N-(2-Cyclohexyleihyl)-N-((2S>2-(3-isoquinolme^ 

glycine 

N-{N.Phenethyl-N<(2S)-2-(3-mdoleaceiYiamm 
lMN-a<;ycIohexylethyl)-N-(N-(3-indoieaceiyl)-phenyl^ 
l-{N-{2-Cyclohexylethyl>N-{(2S)-2-{3-iiidoleaceqrla^ 
proline 

Where the compounds of the present invention are capable of forming salts with 
inorganic and organic acids and/or bases then those pharmaceutically acceptable salts are 
included within the scope of die invention. Examples of such salts inchide sodium, 
potassium and tetm-allcyl ammonium salts of acidic compounds* and chlorides, sulphates 
and acetates of basic compounds. 

Where the compounds of the present invention contain a carboxyiic acid moiety then 
these may be administered in pro-drug form as simple esters. 

SYNTHETIC METHODS 
GENERAL 

The synthesis of the compounds of the present invention can be considered as involving 
two stages. In Stage 1 the individual components A. B and C in general formula I are 
prepared from commercially available starting materials if they are not themselves 
available. During Stage i protecting groups may be introduced into A. B and C in order 
to obviate side reactions in Stage 1 The second phase involves assembling die individual 
components into the finished compound. During Stage 2, apan from the crucial A*B and 
B-C bond forming reactions, selective manipulation of the protecting groups may be 
necessary. At the end of Stage 2 final adjustments can be made to complete the synthesis. 

Using general formula I as the target, a ^ical synthesis nugfat involve die following 
steps: 
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Stage 1 

pre-A. o steps o PQi-A . 
pre-B o steps PG^-B 
pre-C steps o C-PG^ 

where PG^ - PG^ are protecting groups, 

pre-\ - pre-C are commercially available precursors. 

Stage 2 

PG^-B + C-PG3 o Pg2-B-C-PG3 
PG2-B-C-PG3 o B-C-PG3 
PG^-A + B-C-PG3 o PGl-A-B-C-PG^ 
PG1-A-B-C-PG3 o A-B-C 

Depending on the precise nanire of A, B and C the order in which the components are 
coupled together may be varied. Hjus it might be advantageous to form the A-B 
ficagmeni first and couple this to C. Another variation is possible when C can be divided 
into two sub-fragments (e.g. when C is XIX. or XVI with r14 is XXH). In these cases 
one of the sub-fragments can be introduced at a late stage. If C is composed of the sub- 
fragments C^-D then Stage 2 of the overall synthesis might be: 

PG^-B + c1-PG3 o Pg2-B-C1-PG3 
PG2.B-C1-PG3 o B-C1-PG3 
PG^-A + B-C1-PG3 o PG1-A-B-C1-PG3 
PG1-A-B-C1-PG3 O PGi-A-B-Cl 
PG^-A-B-Cl + D o PGl-A-B-C 
PGi-A-B-C o A-B-C 

The chemistry involved in preparing the compounds of the present invention depends on 
the nature of A, B and C. The specific Examples which follow make use of reactions 
which are established in the literature for analogous transformations. It is not the 
inventors' intention to restrict the scope of this patent solely to those reactions described 
explicitly in the Examples, but to include other methods which a person competent in the 
art might employ to achieve the same overall transformation. Also included are such 
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variaiions in the protecting groups and the order of assembly of the ixagmenis as might be 
used by such a compeieni person. 

The general concepts outlined above (prcpanuion of the fragments, coupling, and 
protecting group manipulation) will now be illustrated more fully in die following non- 
limiting Examples. 

EXPLANATORY NOTES 



la the following Examples: 

Rf: TLC was performed on commercial silica plates (Meick Art 5714) 

HPLC: Buffer 1 0.1% TFA/H2O; Buffer H 0.1% TFA/MeCN 

System A: Nov^ak Cig, 4 \u 8x100 mm: linear gradient 40% to 90% II into I 
over 25 min. at L5 mL/min. 

System B: Spherisorb Cig, 5 \i. 4.6x100 nam; linear gradient 40% to 90% n into I 
over 25 min. at 0.8 mL/min. 

AAA: Hydrolysis 6Ar HQ + phenol at ISO^C for L5 hr. 

1h NMR: Determined at 270 MHz in CDCI3. 

Mass spec: Positive ion FAB. 

Reagents were generally used as supplied widiout purification. Solvents were HPLC 
grade, except THF which was distilled from Na/benzophenone. Silica gel for flash 
chromatognq)hy was Metcic Kieseigel 60 (230-400 mesh). 
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la (3R)-2^rt.BulyloxycarlM»ny|.lA3*4.tetnihydroiso^ add. 

To a stirred suspension of D-U;j,4-ietrahydroisoquinoiine-3-carboxyUc add (2.5 g, 
14.1 mmol) in dioxan (200 mL) was added di-rm-buQrl pyrocaAonate (3.66 g, 16.9 
ramol) and a solution of KOH (0.79 g, 14.1 mmol) in H2O (50 mL). The mixture was 
stirred at room temperature for 5 hr., and then the solvent was evaporated in vacuo. The 
residue was taken up in H2O and the solution was acidified with 10% aq. KHSO4 to ' 
pH=2. TTie mixture was extracted twice with EtOAc, and the combined extracts were 
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washed with brine, filtered (Whatman^ 1 PS phase separator), and concentrated in vacuo. 
The residue was triturated with pet. ether (b.p. 60-80^0 to give the title compound as a 
white solid G.2 g. 82%). 

lb Methyl (3R)-2-/6/t-Butyloxycarbonyi*l^,4-tetrahy(lroisoqii^ 

To a stined solution of la (10,9 39.5 mmoi) m EtOAc (120 mL) was added N- 
methyhnorpholme (4.4 niL. 40 ramol). The solution was cooled to -20<^C and isobutyl 
chloroformate (5.2 mL. 44 mmol) was added dropwise. The mixture was stirred at -15^ 
for 20 min., then poured into a solution of diazomethane (firom Diazaid^ 43 g, 200 mmol) 
in EcoO. and the resulting solution was stirred at room temperature for 1 lir. Excess 
diazomethane was destroyed by the addition of glacial AcOH. The solution was washed 
successively with 1.0M NaHCOs. H2O and brine, dried over Na2S04, and evaporated in 
vacuo. The residue was purified by flash chromatogr^hy on silica gel (eluant EtOAcrpet 
ether 25:75 v/v) to give (3R)-2-terr-butyloxycarbonyH.2.3,4-tetrahydroisoquinolyl 
diazomethyl ketone (8.0 g. 26.6 mmoU 67%). 

This ketone was dissolved in MeOH (200 niL) and to this solution was added a solution, 
of silver benzoate (2 g, 8 mmol) in Et3N. The mixmre was stirred at room temperature 
for 40 min., and then the solvent was evaporated in vacuo. The residue was taken up in 
EtOAc and washed successively with LOAf NaHCOs, H2O, brine, 0.3Af KHSO4. H2O 
and brine, dried over Na2S04, and concentrated in vacuo. The residue was purified by 
flash chromatography on silica gel (eluant EtOAc:peL ether 18:82 v/v) to give the title 
ester (6Jg, 80%). 

Ic Methyl (3R)*l^,4-tetrahydroi5oquinoline-3-acetate hydrochloride. 

The B(X:-protected ester lb (6.5 g. 21.3 mmol) was taken up in 4Ar HQ in dioxan (100 
mL) and the solution was stirred at room temperature for 90 min. The solvent was 
removed in vacuo, finally with toluene azeotrope, to give the title compound (5.0 g, 99%). 

Id Methyl (3R)*2-[N-/e/t-butyIoxycarbonyl-0-benzyl.threonyl]-l^^,4. 
tetrahydroisoquinoline-3-acetate. 

To a stirred solution of BOC-(Obenzyl)-threonine (866 mg, 2.8 mmol) and 
diisopropylethylamine (0.50 mL, 2.88 mmol) in CH2a2 (20 mL). cooled to -20^0, was 
added Z7£y(2-oxo-3-oxazolidmyl)phosphinic chloride (BOP-CL 733 mg, 2.88 mmol). The 
mixture was stined at -20% for 20 min.. then Ic (483 mg, 2 mmol) and 
diisopropylethyhunine (0.35 mL. 2 mmol) were added. The mixture was stined at room 
temperature overnight, then poured into EtOAC The solution was washed successively 
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with 10% KHSO4. satd. KHCO3. HiO and brine, fUtered (WhaonanR IPS phase 
separator), and evaporated in vacuo. The residue was purified by flash chromatography 
on silica gel (eluant EtOAc:hexane 25:75 v/v) to give the title compound (678 mg, 68%). 

le Methyl (3R)-2-{N-(3<hlDrophenylcarbamoyl).0-beii2yl-threonyl].12J,4- 
tetrahydroisoquinoiine-3-acetate. 

A solution of the BOC-protected ester Id (159 mg. 0.32 mmol) in 4A^ HQ in dioxan 
(10 mU was stiiied at room temperature for 90 min.. then the solvent was removed m 
vacuo, finally with toluene azeotrope. The residue was taken up in CH2CI2 (lOmL) and 
cooled to OOC. Diisopropylethylamine (60 \iL, 0.32 mmol) was added, then 3- 
chlorophenylisocyanate (43 \iL. 0.35 mmol), and the mixture was stined at O^C for 2 hr. 
The mixture was then diluted with EtOAc and washed successively with 10% KHSO4, 
satd. KHCO3, H2O and brine, filtered (Whatman^i IPS phase separator) and evaporated in 
vacuo. The residue was purified by flash chromatography on siUca gel (eluant 
EtOAc:hexane 40:60 v/v) to give the UUe compound (152 mg, 86%). 
Rf (EtOAczhexane 50:50 v/v) 0.3 1 

(3R).2^[N-(3-ChJorophenylcarbainoyl).0-benzyl.threonyll-l^A4- 
tetrahydroisoqiiiiioUne-3-acetic add. 

To a stined solution of the ester le (152 mg, 0.27 mmol) in dioxan (lOmL) was added a 
solution of UOH (13 mg, 0.54 mmol) in H2O (5mL). The mixture was stined at room 
temperature for 1 hr.. then the solvem was removed in vacuo. The residue was 
partitioned between EtOAc and aq. KHSO4. The organic phase was washed with brine, 
filtered (Whatman" IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant ElOAc:hexane:AcOH 65:35:1 
v/v/v), and the product was taken up in acetonitrile/water and lyophilised to give the title, 
compound (95 mg. 66%). 
Rf (EtOAc:hexane:AcOH 70:30: 1 v/v/v) 0.20 
HPLC System A 1^=15.9' >99% 
Mass spec (FAB) m/e=536 [M+H1+ 
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EXAMPLE 2 




2a Methyl (3R)'2-[N-(3*bromopheiiyicariiaiiioyi)-0<baizyI-tliieoiiyl]-l^,4- 
tetrahydroisoqainoline-3-acetate. 

Hus was prepared following the method described for le on a 0.32 mmol scale using Id 
and 3-bromophenylisocyanaie. The product was isolated in 71% yield after flash 
chromatography on silica gel (eiuant EtOAc:hexane 50:50 v/v). 
Rf (EtOAcihexane 50:50 v/v) 0.30 

2b (3R)-24N-(3-Broinophenyicarbamoyl)-0-beiizyl-threoi^I]-1^3,4- 
tetrahydroisoqiifaioline-3-acetic add. 

This was prepared from 2a on a 0.23 mmol scale following the method described for If. 
The produa was isohoed in 59% yield (79 mg) after flash chromatography on silica gel 
(eiuant EtOAc:hexane:/^cOH 65:35:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 70:30:1 v/v/v) 0.20 
HPLC System A 1,^=16.1' >98% 
Mass spec (FAB) m/e^82 [M-t-H]-^ 



EXAMPLES 
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3a Methyl (3R)-2'[N-(3-methylphenyicarbanioyl)<0-beiizyl-threohyi]-l^J,4- 
tetraliydroisoquuioiine-3-acetate. 

This was prepared following the method described for le on a 0.68 mmol scale using Id 
and 3-methylphenyUsocyanate. The product was isolated in 67% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc:hexane:AcOH 50:50: 1 vNM 0.37 

3b (3R)-2-[N.(3-MethyIphenylcariMiiioyl)-0-benzyl-threonyl].lA3,4- 
tetrahydroisoqiiinoline>3-aceticacid. 

This was prepared from 3a on a 0.46 mmol scale following the method described for If. 
The product was isolated in 68% yield (162 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0.20 
HPLC System A 1^=14.7 >99% 
Mass spec (FAB) m/e=516 [M+H]-** 

EXAMPLE4 




4a Methyl (3R>-2-[N-(3-a£etylphenylcarbamoyl)-0-benzyl-threonyI]- 1^3,4- 
tetrahydroisoqiiinoljne-3«acetat& 

This was prepared following the method described for le on a 0.21 mmol scale using Id 
and 3-aceiylphenylisocyanate. The product was isolated by flash chromatogr5^)hy on 
silica gel (eluant EtOAcrpet ether 45:55 v/v). 
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4b (3R)-2-{N-(3-Acetylplienyicarbainoyi)-0-beiizyl-threonyl]-1^3.4- 
tetraiiydroisoqiiuioline-3-aoetic add. 

This was prepared from 4b on a 0.21 mmoi scale following the method described for If. 
The product was isolated in 53% yield (61 mgj after flash chromatography on silica gel 
(eluant EtOAczpeL edienAcOH 50:50:2 v/v/v). 
HPLC Systems tj^.y >95% 
Mass ^ec (FAB) ni/es544 [M+H]''' 



EXAMPLES 




5a Methyl (3R)-2-[N>(3-isopropoxyphenyicarbaiii03i>0-benzyi-threonyI]-l^,4- 
tetrahydroisoqiiinoliiie>3<wetate. 

This was prepared following the method described for le on a 0.31 mmol scale using Id 
and 3-isopropoxyphenylisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAc:pet. ether 35:65 v/v). 

5b (3R)-2-[N-<3-IsopropoiQrpfaenyicarbamoyl)-0-ben^l>du«onyl]-l^,4- 
tetrahydroisoqiunoline>3-acetic add. 

This was prepared from 5a on a 0.31 mmol scale following the method described for If. 
The product was isolated in 40% yield (69 mg) after flash chromatography on silica gel 
(eluant EtOAcpeL ethenAcOH 45:55:2 v/v/v). 
HPLC Systems tj^-l2S >95% 
Mass spec (FAS) m/es360 Of+H]'*' 
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6a Methyl (3R)-2-[N-(3*qranophenylcarbainoyi)-0-beiizyi-tlireonyl]-1^3,4- 
tetrahydroisoqiiinoline-3-acetate. 

This was prepared following the method described for le on a 0.31 mmol scale using Id 
and 3-cyanophenyUsocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcpet ether 35:65 v/v). 

6b (3R)-24N-(3-Cyanophenylcarbainoyl)-0-benzyI.threonyl]-lA3t4- 
tetrahydroisoqainoliiie>3-aceticadd. 

This was prepared from 6a on a 0.31 mmol scale foUowing the method described for If. 

The produa was isolated in 34% yield (55 mg) after flash chromatography on silica gel 

(eluant EtOAccpet ethenAcOH 40:60:2 v/v/v). 

HPLC System A Ir=13.3' 80% 

Mass spec (FAB) ra/e=527 [M+H]+ 
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EXAMPLE? 




7a Methyl (3R)-2-[N-l£/t.tmtyioxycariHmyi.O4ert-bntyl.0ireonyl]-i;p,4- 
tetrahydroisoqiiiiiidiiie-S^cetafe, 

This was prepaied followmg the method described for Id on a 0.41 mmol scale using N- 
BOC-O-Krr-butyi-ihreonine instead of N-BOC-O-benzyl-threonine. The product was 
isohited in 74% yield after flash chcpmaiogcaphy on silica gel (ehiant EtOAc:peL edier 
25:75 v/v). 

7b Methyl (3R)-2-[N>(3-chloropheiiyicarbaiiioyi>0-<e/t-bnQri.threoiiyl]-l^^ 
tetrah]rdroi5oquuioIuie-3-acetate. 

TOs was prepared foUowing the method described for le on a 0.30 ramol scale using 7a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromau>graphy on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

7c (3R)-2-[N-(3-ChlorophenylcarbamoyI)-0-/e/t-butyl*threonyII-l^,4- 
tetralqrdroisoqiinioliiie-3-acetic add. 

This was piqiared from 7b on a 0 JO mmol scale following die mediod described for If. 
The product was isolated in 56% yield (84 rag) after flash chromatography on alica gel 
(eluant EtOAc:peL edienAcOH 40:60:2 v/v/v). 
HPLC System A tR=15.2' >95% 
Mass spec (FAB) raJesS02 \M.+H\+ 
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8a Methyl (3R)-2.[N^rt.butyloxycarbonyl^beii2oy|.threonylMA3A 
tetrahydroisoquiiioliiie-3-acetate. 

TTiis was prepared following the method described for Id on a 0 JO mmol scale using N- 
BOC-O-benzoyl-threonine instead of N-BOC-O-benzyl-threonine. ITie product was 
isolated in 55% yield after tlash chromatography on silica gel (eluani EtOAc:peL edier 
30:70 vAr). 



8b Methyl (3R)-2-[N-(3-chlorophenylcarbamoyl).O.ben2oyl.threonyI].UJ^ 
tetrahydroisoquinoIhie-3>acetate. 

This was prepared foUowing die mediod described for le on a 0.27 mmol scale using 8a 
and 3-chlotDphenylisocyanate. TTie product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL edier 40:60 v/v). 

^ (3R)-2-[N-(3-Chlorophenylcarbamoyl)-0.benzoyl-threonyl]-W3A 
tetrafaydroisoqubioline-3-acetic add. 

This was prepared from 8b on a 0.27 mmol scale following die mediod described for If. 

The product was isolated in 35% yield (52 mg) after flash chromatography on silica gel 

(eluant EtOAc:pet. edienAcOH 45:55:2 v/v/v). 

HPLC Systems tR=12.2' >95% 

Mass spec (FAB) ra/e=550 [M+H]+ 
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EXAMPLE 9 




9a Methyl (3R)-2-[N<4ei«-butyioxycaii)onyI-0-(4Hddorobeiizyl)-threoiqrl].l;Z3,^ 
tetrafaydroisoquinoliiie^acetate. 

This was prepaied following the method described for Id on a 0.50 mmol scale using N- 
BOC-CK4<hioiDben2grl)-thieonine instead of N-BOC-O-benzyi-thieonine. Tlje product 
was isolated in 70% yield after flash chromatography on silica gel (eluant EtOAc:peL 
ether 25;75v/v). 

9b Methyl (3R)-2-[NK3^orophenylcarbamoyl)-CK4-chlorobeiizyi).tiireoiiyl]- 
l;23«4-tetrahydroisoqiiinoline-3-acetate. 

TTiis was prepared following the metiiod described for le on a 0.35 mmol scale using 9a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

9c (3R)-2-[N-(3-C3iloroptaeiiylcarbamoyi)-0-(4^orobenzyl)-threonyl]-l^^,4- 
tetrahydrnisoqiijiioline-3-aoetic add. 

This was piepaied ftom 9b on a 0.35 mmol scale following the method described for If. 
Hie produa was isolated in 64% yield (127 mg) after flash chromarography on silica gel 
(eluant EtOAcrpet edienAcOH 40:60:2 v/v/v). 
HPLC System A tji=18.0' >99% 
Mass spec (FAB) ni/e=570 [M+H1+ 
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EXAMPLE 10 




lOa Methyl (3R)-2.[(2S)-2^rt.butyloxycarbonyiaiiiinohexanoyl].l^A4- 
tetrahydroi5oqiiiiioline>3-acetat& 

This was prepared foUowing the method described for Id on a 4.0 mmoi scale using N- 
BOC-(2S)-2-aminohexanoic acid instead of N-BOC-O-benzyl-threonine. TTie product 
was isolated in 66% yield after flash chromatography on silica gel (eluant EtOAcrpet 
ether 25:75 v/v), 

10b Methyl {3R).2.[(2S)-2-(3.trifluoromethylphenyIcarbamoylainino)-hexanoyl]. 
i;23Atetrahydnrisoqujnoline-3-acetate. 

This was prepared foUowing the method described for le on a 0.32 mmol scale using 

10a and 3-trinuoromethylphenylisocyanate. The product was isolated in 52% after flash 

chromatography on siUca gel (eluant EtOAcrpeL ethenAcOH 30:70:1 v/v/v). 
Rf (EtOAc:peLethenAcOH 30:70:1 v/v/v) 0.31 
1h NMR 5 0.90 (3H^t); 1.2-1.8 (m); 3.6 (3H2s) 

10c (3R)-2-[(2S)-2-(3-TrifluoromethylphenylcarbamoyIamino)JiexanoyI]-lA3,4- 
tetrabydroisoquinoluie-3-acetic add. 

This was prepared from 10b on a 0.16 mmol scale following the method described for 
If. TTie product was isolated in 70% yield (55 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
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HPLC System B [^=12.2' >98% 
Mass spec (FAB) ra/e=492 [M+H1+ 

EXAMPLE 11 




lla Methyl (3R)-2-[(2S).2-{3^Alorophenylcarbamoylaiiimo)-liexanoyl]-lA3A 
tetrahydroisoquinoline-S-acetate. 

IMS was prepared foUowing the method described for le on a 0.26 mmol scale using 
10a and 3-chiotophenyIisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcqpet ethn 40:60 v/v). 

^R)-2-[(2S)-2-(3-CMon»pheiiylcaiiiamoylainiiio)-hexanoyll-1^3A 
tetrahydroisoqouioiuie-3-aoetic add. 

This was prepared from lla on a 0.26 mmol scale foUowing die mediod described for 

If. The product was isolated in 61% yield (73 mg) after flash chromatography on silica 

gel (eluant EtOAc:peL etherAcOH 40:60:2 v/v/v). 

HPLC System A 1^=14.1' >98% 

Mass spec (FAB) m/e=458 [M+H1+ 
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EXAMPLE 12 




12a Methyl (3R).2.[(2S).2.(N^/t.butyIoxycarbonyl)methylaiiiinoJiexanoyl].U3,4. 
tetrahydFoisoqiuiioIine>3*acetate. 

THis was prepared foUowing the method described for Id on a 0.40 mmol scale using N- 
BOC-(2S)-2-methyIaininohexanoic acid instead of N-BOCO-benzyl-threonine. Hie 
product was isolated in 57% yield , after flash chromatography on silica gel (elnant 
EtOAc:peL ether 20:80 vAr). 

12b Methyl (3R)-2.[(2S)-2-(N.(3.chlorophenylcarbamoyl)-methylamlno)-hexanoylJ. 
l^J,4>tetrahydroisoqiunoline-3*acetate. 

This was prepared foUowing the method described for le on a 0.23 mmol scale using 
12a and 3-chlorophenylisocyanate. Th& product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL edier 40:60 v/v), 

12c (3R)-2-[(2S)-2^N-(3.Chlorophenylcarbaiiioyl).methyteinino).hexanoyll.l^A4- 
tetrahydroisoqiiinQliiie-3-acetic add. 

This was prepared from 12b on a 0.23 mmol scale foUowing the method dfescribed for 
If. The produa was isolated in 44% yield (48 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 40:60:2 v/v/v). 
HPLC System A 1^=14.8' >98% 
Mass spec (FAB) m/e=472 [M+H1+ 
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EXAMPLE 13 




13a Mettiyl (3R)-2-[(2S)-2-/erf-butyloxTcarbonylaiiiino^phenyIbatanoyl]-143,4- 
tetralqrdroisoquinoiine'3-acetate. 

This was prepared following the method described for Id on a 1.27 mmoi scale using N- 
BCX:-(2S)-2-ainino-4-phenylbutanoic acid mstead of N-BOC-O-benzyi-threonine. The 
product was isolated in 71% yield .after fla^ chromatography on alica gel (eluant 
EtOAcpet. ether 60:40 v/v). 
Rf (EtOAcrpeL eihw 30:70 v/v) 0.19 

13b Methyl (3R)-2-[(2S)-2-(3,4-dlcUorophenylcariiamoylaiiiino)-4>phenyIbutaiioyl]- 
l^JAtetrahydroisoquinoiine>3-acetate. 

This was prepared following the method described for le on a 0.30 mmoi scale using 
13a and 3,4-dichlorophenylisocyanate. The product was isolated in 49% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether: AcOH 30:70:1 v/v/v). 
1h NMR S 3.743.643.61 (3H3s) 

13c QR)-2-[(2S)-2-Q^DicIilorophenylcarbamoylaniinoM*phenylbatanoyl]-l^A 
tetrahydroteoquinoiiiie>3-aoetic add. 

This was prepared firom 13b on a 0.15 nunol scale following the mediod described for 
If. The produa was isolated m 76% yield (62 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 70:30:1 v/v/v). 
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HPLC System B 1^=14.4' 80% 
Mass spec (FAB) in/es540 [M+H1+ 

EXAMPLE 14 




14a Methyl (3R).2-((2S)-2.(2.inethyIphenylcarbamoylaiiiinoM-phenylbutanoyI]- 
l,2,3y4-tetrahydroisoqiim(riine-3-^tate. 

This was prepared Mowing the method described for le on a 0.33 mmol scale using 
13a and 2-mediylphenylisocyanate. The pnxiuct was isolated in 85% yield and used 
without pmification. 

14b (3R)-2-[(2S).2.(2-MethyiphenylcarbamoylainiiioM-phenyIbutanoylMA3,4- 
tetrahydroisoquinoUne>3-acetic add. 

This was prepared from 14a on a 0.28 mmol scale following the method described for 

If. The produa was isolated in 58% yield (78 rag) after flash chromatography on silica 

gel (eluant EtOAc:pet. ethenAcOH 60:40: 1 v/v/v). 

HPLC System B tR=10.3' >98% 

Mass spec (FAB) m/e=486 [M+H1+ 



EXAMPLE 15 
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15a Methyl (3RV2-[(2S)-2-(4-methylphenylcart)amoyiamm 
1^3«4-tetrahydroisoquinoline*3-acetat& 

This was prepared following the method described for le on a 0.33 mmol scale using 
13a and 4-nieihyiphenylisocyanaie. The product was isolated in 91% yield and used 
without purification. 

15b (3R)-2-[(2S)-2-(4-MethylphenylcarbamDylaiiiino)-4-phenyIbatano 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 15a on a 0.30 mmol scale following the method described for 
It The product was isolated in 69% yield (101 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL eihenAcOH 60:40:1 v/v/v). 
HPLC System B 1^=11.1' >97% 
Mass spec (FAB) m/e==486 [M+H]+ 

EXAMPLE 16 




16a Metliyl (3R)«2-[(2S)-2-(3-methoxyphenylcarbamoylaininoM-phenylbutanoyI]- 
lA394-tetrahyclroisoqiiinoline-3-acetate. 

This was prepared following the method described for le on a 0.20 mmol scale using 
13a and 3Hnetho;qrphenylisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAc:peL ether 45:55 v/v). 

16b (3R)-2-[(2S)-2-(3-Methoxyphenylcarbamoylamino)-4-phenylbatanoyl]-l^^^ 
tetrahydniisoqiiinoline*3«acet]c add. 

This was prepared from 16a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 52% yield (52 rag) after flash chromatography on silica 
gel (eluant EtOAcrpeL ether AcOH 50:50:2 v/v/v). 
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HPLC System A tR=l2.9* >99% 
Mass spec 1 FAB) in/e=502 [M+H1+ 

EXAMPLE 17 




17a Methyl (3R)-24(2S)-2-(3<hiorophenylcarbainoylainino)-4-piienylbutanoyl]- 
1^394-tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.20 mmol scale using 
13a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAczpeL ether 45:55 v/v). 

17b (3R)-2-[(2S)-2-(3-ChlorophenylcarbamoylaimnoM-phenyIbutanoyI]-^ 
tetrahydro]5oquinoline-3-acetic add. 

This was prepared from 17a on a 0.20 mraol scale following the method described for 
If. The product was isolated in 747r yield (75 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ether AcOH 40:60:2 v/v/v). 
HPLC System A 1^=15.6* >98% 
Mass spec (FAB) m/e=506 [M+H1+ 
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EXAMPLE 18 




18a Methyl (3R)-2-[N«te/r-butyloxycarbonyi-valyl]-l^;3,4-tetrahy^^ 
acetate. 

This was piepaied following the method desciibed for Id on a 3.0 mmol scale using N- 
BOC-valine instead of N-BCX:-0-benzyi-thieonine. The product was isolated in 54% 
yield after flash chromatography on silica gel (eluant EtO Acihexane 20:80 v/v)« 
Rf (EtOAc:hexane 20:80 v/v) 0.27 

18b Methyl (3R)-2-[N-(3-chlorophenylcarbainoyl)-vaIyI]-1^3,4. 

tetrahydroisoquinoline-S-acetate. 

This was prepared following the method described for le on a 0.47 nmioi scale using 
18a and 3-chlorophenyiisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc:hexane 60:40 v/v) 0.33 

18c (3R)»2-[N-<3-aiiorophraylcarbamoyi)*valyI]-lJ^,4-tetra^ 
acetic add. 

This was prepared from 18b on a 0.29 mmol scale following the method described for 
If. The product was isolated in 47% yield (60 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40:1 v/v/v) 0.23 
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HPLC System A tR=ll.9' >W% 
Mass spec (FAB) m/e=444 rM+Hl+ 

EXAMPLE 19 




19a Methyl (3R)-2-[N-(3-broinophenylcarbainoyi)-valyI]-ia3,4. 

tetrahydroisoqiitaioiiiie>3-acetate. 

This was prepared following the method described for le on a 0.47 mmol scale using 
18a and 3-bromophenylisocyanaie. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc:bexane 60:40 v/v) 0.33 

19b (3R)>2>[N>(3-Bromopheiiyicarbamoyi)>valyl]<1^.4-tetrahydr(risoqiuiioljne>3- 
acetic add. 

This was prepared from 19a on a 0.29 mmol scale following the method described for 
If. The product was isolated in 60% yield (85 mg) after flash chromatogrq)hy on silica 
gel (eluant EtOAc;hexane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40:1 v/v/v) 0.24 
HPLC System A tR=12.5' >98% 
Mass spec (FAB) m/es489 [M-i-Hl-^ 
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H 0 




20a Methyl (3R)*2-[N-/e/r.butyloxycarbonyl-isoleui7ll-l^^,4* 

tetrahydroisoquinoIine«3*acetate. 

This was prepared following the method described for Id on a 0.58 mmol scale using N- 
BOC-isoIeucine instead of N-BOC-O-benzyl-threonine. The product was isolated in 56% 
yield after flash chromaiography on silica gel (eUiant EtOAcrpet ether 25:75 v/v). 

205 Methyl (3R)-2*[N-(3.nieChylphenylcarbamoyl)-isoleucyl]-l^J,4- 

tetrahydroisoqiiinoIine-3-acetate. 

This was prepared following the method described for le on a 0,16 mmol scale using 
20a and 3-methylphenyIisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

20c (3R)-2-[N-(3-Methylphenyicarbamoyl)-isoleuc7l]-l^«3,4-tetrahydroisoqi^ 
3-acetic add. 

This was prepared from 20b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 70% yield (49 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL etbenAcOH 40:60:2 v/v/v). 
HPLC System A ti(=12.4' >98% 
Mass spec (FAB) m/es438 [M-hH]+ 
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EXAMPLE 21 




21a Methyl (3R)-2.[(2S).2^it.butyloxycarbonylainino-33-dimethylbutanoyl]. 
1^3>4-tetrahydroisoquinoijne-3-acetate. 

This was ptepaied foUowing the method described for Id on a 0.75 ramol scale using N- 
BOC-QS)-2-amino-33-dimethylbutanoic acid insead of N-BOC-O-benzyl-threonine. 
The produa was isolated in 18% yield after flash chromatography on silica gel (eluant 
EtOAc:peL ether 25:75 v/v). 

21b Methyl (3R).2-[(2S).2-(3<hIorophenylcarbamoyIaiiiino)-33-dimethylbutanoyl]- 
lJt3t4-tetrahydroisoqiiinoline-3-acetate. 

This was prepared foUowing the method described for le on a 0.14 mmol scale using 
21a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

21c (3R)-2'[(2S)-2^3-Chlorophenylcarbamoylamino)-33MiiiiMtliylbutanoyI]- 1^,4- 
tetrabydroisoqiiiiioiine-3-acetic add. 

This was prepared from 21b on a 0.14 mmol scale foUowing the method described for 
If. The product was isolated in 73% yield (47 mg) after flash chromatography on sUica 
gel (eluant EtOAc:pet. ethenAcOH 40:60:2 v/v/v). 
HPLC System B tR=l0.6' >99% 
Mass spec (FAB) m/ess458 .[M+H1+ 
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EXAMPLE 22 




22a Methyl (3R)*2-[(S>a.|^it-butyIoxycarbonylanyno-pheiiylaceM^^ 
tetrahydroisoquinoline*3-acetate. 

This was prepared following the method described for Id on a 0.50 mmol scale using N- 
BOC-CSHx-amino-phenyiacetic acid instead of N-BOC-O-benzyl-ihreonine. The product 
was isolated in 68% yield after flash chromatography on silica gel (eluant EtOAccpeL 
ether 25:75 v/v), 

22b Methyl (3R)-2-[(S)-aK3HddorophenyicarbamoyIaiiuno)-phenylacetyU 
tetrahydroisoqiiinoline-3-acetate. 

This was prepared following the method described for le on a 034 mmol scale using 
22a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

22c (3R)-2-[(S)-a-(3-Chlorophenylcai1jamoylanuno)-phenylaK^^ 
tetrahydroisoquinoIine*3-acetic add. 

This was prepared from 22b on a 0.34 mmol scale following the method described for 
If. The product was isolated in 64% yield (104 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
EJPLC System A 1^=13.8' >95% 
Mass spec (FAB) m/es478 [M+EI1+ 
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EXAMPLE 23 




23a Methyl (3R).2.[(S)^x-tert.butyloxycarbonylaniino<ydohexaneacetyU 
tetrahydroisoquiiioline*3*acetate. 

This was prepared foDowing the method described for Id on a 2.0 mmol scale using N- 
BOC-(S)-a-ainino-cyclohexaneaceiic acid instead of N-BCX:-0-benzyl-threoiiine. TTie 
product was isolated in 58% yield, after flash chromatography on silica gel (eluant 
EtOAcrhexane 25;75 v/v). 
Rf (EtOAcrhexane 20:80 v/v) 0.32 

23b Methyl (3R)-2-[(S)-a-(3-methyiphenylcarbainoylaiiiino)-cydoheMneacetyl]. 
l^,4«tetrafaydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.58 mmol scale using 
23a and 3-methylphenylisocyanate. The product was isolated in 76% yield after flash 
ch^)matogr^^)hy on silica gel (eluant EiOAc:hexane 35:65 v/v). 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0.43 

23c (3R)*2-[(S)-o-(3-MethylphenyIcarbainoylaiiiino)-cydohexaneacetylJ-lA3,4- 
tetrahydroisoquiiioliiie-3<acetic add. 

This was prepared from 23b on a 0.44 mmol scale foUowing the method described for 
If. The product was isolated in 57% yield ( 1 17 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
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Rf (EiOAc:hexane:AcOH 50:50:1 v/v/v) 0.21 
FJPLC System A 1^=14.3' >99% 
Mass spec (FAB) in/es464 [M+H1+ 



EXAMPLE 24 



^ C3fc O J 



OH 



H 



H3C 



CH3 O 



o'^o 



OH 



24a 




H H 




or" 




H 



or"! 



or 




24a N^teit*Butyioxycarbonyl*N^-beiizyloxycarbonyI-(2S)-23-d^ 
add. 

To a stkred ice-cold soludon of N^BOC-L-diaminopropanoic add (N. Kuchurczyk et 
al, Synth. Commun. 19. 1603, 1989: L37 g. 6.74 ramol) in H2O (12 mL) was added a 
soluuon of NaOH (0.64 g, 13.5 mmoi) in H2O, followed by benzyl chlorofonnate (1.08 
mL. 7.3 mmol). The mixmie was stined and allowed to warm to room temperature over 
3 hr.. then the solvent was removed in vacuo. The residue was panidoned between 
EtOAc and dU KHSO4, and the organic layer was washed widi brine, filtered (Whatman^ 
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IPS phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eiuani EtOAc:AcOH 100:2 v/v) to give the title compound 
( 1.94 g. 85%). 

iH NMR 5 1.15 (9as): 3.45 (2abr); 4.20 (lH.br); 5.00 (2H.s); 5.7 (2H.2br); 7.1-7.3 
(5Hjn) 

24b Methyl (3R)-2^(2S)-3-beiizyloxycartM>nylanUno-24eit-batyloxycarbonytandn^ 
propanoyl]-1^3>4*tetrahydroisoqiuiioline>3>aGetate. 

This was prepared following the method described for Id on a 3.3 mmoi scale using 24a 
instead of N-BOC-O-benzyl-threonine. The product was isolated in 76% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 50:50 v/v). 
iH NMR 5 1.4 (9H^s); 3.6 (3H,2s); 7.1-7.4 (9H,m) 

24c Methyl (3R).2.[(2S)-3-(benzyloxycarbonylaniino)-2-(phenylcarbamoylaiiiino)- 
propanoyl]-l^,4-tetrahydroisoquinoline-3-acetate. 

This was prepared foUowing the method described for le on a 0.97 ramol scale using 
24b and phenylisocyanate. Tlie product was isolated in 98% yield after flash 
chromatogrsq)hy on silica gel (eluant EtOAc:peL edierAcOH 70:30:2 v/v/v). 
Rf (EtOAcrpet ethenAcOH 70:30:2 v/v/v) 0.37 

24d Methyl (3R)-2.((2S).3-(2-adaiiiantyloxycarbonylanuno)-2- 

(pfaenylcarbamoylanuno)-propanoyl].l^,4.tetrahydraisoqiiinoUne-3-aceta^ 

To a solution of 24c (380 mg. 0.72 mmol) in MeOH (25 mL) was added 5% Pd-on- 
carbon (catalytic), and hydrogen was bubbled through the mixture at room temperature/1 
atm. for 2 hr. The mixture was filtered through CeliteR and the catalyst was washed with 
MeOH. The combined filtrates were concentrated in vacuo, finally with toluene 
azeotrope. The residue was taken up in CH2CI2 ( 10 mL) and 2-adamantyI chloroformate 
(0.8 mmol) in CHoCb (5 mL) was added dropwise with siining. followed by 
diisopropylethylamine (excess). The. mixture was stirred at room temperature for 12 hr. 
then poured into EtOAc. The solution was washed successively with 10% KHSO4, satd. 
KHCOa, H2O and brine, filtered (Whatman* IPS phase separator) and concentrated in 
vacuo. The residue was used without further purification. 
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24e (3R)-2<[(2S)>3>(2-Adainantyioxycarbonyiaiiunoi-2-(phenylcarbamoylaiiunoV 
propanoyI]-1^3,4-tetrahydroisoqiunoiine-3-acencacid. 

This was prepared from 24d on a 0.21 mmoi scale following the method described for 
If. The product was isolated in 52% yield (66 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC Systems tR=I2J' >98% 
Mass spec fFABl m/e=575 [M+Bq+ 

EXAMPLE 25 



o 




2Sa Methyl (3R)-2-[(2S3Ry.2<i2ido-3.phenylbutanoyIHA3,4- 

tetrahydroisoqtunoline-3-acetate. 

This was prepared foUowing the method described for Id on a 1.72 mmol scale using 
C2S JR)-2-azido-3-phenylbuianoic acid (EL Dharanipragada et aL, Tetrahedron Utt.. 30, 
6841, 1989) instead of N-BOC-O-benzyl-threonine. The product was isolated in 62% 
yield after flash cfan)matogrq)hy on silica gel (eluant EtOAc:peL ether 20:80 v/v). 

2Sb Methyl (3R)-2-[(2S3R>>2^3<«hlon)pheaylcarbainoylaiiiino)-3-phenylbatanoyl]- 
l^,4otetrahydrQisoquinoUne-3-acetate. 
To a degassed soiatioo of 2Sa C271 mg, 0.69 mmol) in MeOH/CH2Cl2 (20 mL + 3 mL) 
was added NH4+HCO2- (174 mg. 0.28 mmol) and 5% Pd-on-carbon (50 mg). TTie 
mixture was sdrred at room temperature for 5 hr. then filtered though Celite^ The residue 
was washed widi MeOH and. die combined fitoates were concentracd in vacuo. The 
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residue was taken up in CHiCh. washed successively with 57o KHCO3 J"»d brine, dried 
over Na2S04, and the solvent evaporated in vacuo to give mediyl (3R)-2-[(2S.3R)-2- 
amino-3-pbenyibutanoyl]- 1 ^.3.4-ietnihydrDisoquinoiine-3-acetate. 

One third of the product tea. 0.23 mmol) was taken up in CH2CI2 and treated with 3- 
chlorophenylisocyanate as described for le. The product was isolated in 15% yield after 
flash chromatography on silica gel (eluant EtOAc:peL ether 30:70 v/v). 
Rf (EtOAc:pei. edier 30:70 v/v) 0.12 
iH NMR S 1.29-1.42 (3am); 3.44.3.74 (3HJ>s) 

2Sc (3R)-2-[(2S»3R)-2-(3-ChIorophenylcarbamoylaiiimo).3.phenylbntaiioyl]-lA3»4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 25b on a 0.035 mmol scale foUowing the method described for 

If. The product was isolated in 88% yield (15 mg) after flash chromatography on silica 

gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 

HPLC Systems tR=11.9' >95% 

Mass spec (FAB) ra/es506 [M+H1+ 

EXAMPLE 26 





26a Methyl (3R>-lX}i4.tetrahydroisoqtunoline-3-carboxyiate bydrochloride. 

To a stirred suspension of D-1.2,3.4-tetnihydroisoquinoline-3-carboxylic acid (5g, 28 
mmol) in MeOH (60 mL) was added acetyl chloride (3.2 mL, 45 mmol), and the mixture 
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was heated at reflux under N2 for 4 hr. The solvent was removed in vacuo, and die 
residue was partiuoned between EtOAc and aq. KHCO3. ^h^ organic layer was washed 
with brine, filtered (Whatman^ IPS phase separator), acidified widi 4N HCl in dioxan ( 10 
mL). and concentrated in vacuo. The residue was washed with pet. edier and dried over 
KOH to give die title compound as a white powder <3.73 g, 58%). 

26b Methyl (3R)-2-[N-ren-butyloxycarboiiyi-0*benzyl-threonyl]«l«U 
tetrahydroisoqiiinoline-3*€arboxylate. 

This was prepared following die mediod described for Id on a 2.4 mmol scale using 26a 
instead of Ic The product was isolated in 68% yield after flash chromatography on silica 
gel feluant EtOAcrpeL edier 25:75 v/v). 

26c Methyl (3R)-2-[N-(3-chlorophenyicarbamoyI)-0-benzyl-threonyi]-l^,4- 
tetrahydroisoquinoiine-3-carboxylate. 

This was prepared following die mediod described for le on a 0.53 mmol scale using 
26b and 3-chlorophenylisocyanate. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAc±exane 35:65 v/v). 

26d (3RV24N-(3-Chlorophenyicarbanioyl)-0-beiizyl-threonyl]-l«23,4- 
tetrahyciroisoqiiuioline-3-carboxyIic add. 

This was prepared from 26c on a 0.52 mmol scale following die mediod described for 
If. The product was isolated in 32% yield (84 rag) after repeated flash chromatography 
on silica gel (eluant EtOAc:pet. edienAcOH 40:60:2 v/v/v and CHa3:MeOH:AcOH 
100:1:1 v/v/v). 

HPLC System A tj^=16.0' >99% 
Mass spec (FAB) ra/e=522 [M+H1+ 

EXAMPLE 27 
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27a Metbyl (3R)-2-[N-(3-bromophenylcarbamoyi)-0-beiizyl-threonyl]-lJJ.4. 
tetrahydroisoqiiinoiiiie>3<arboxylate. 

This was prepared following the method described for le on a 0.53 ramoi scale using 
26b and 3-bromophenylisocyanaie. The product was isolated in 75% yield after tlash 
chroraatognq)hy on silica gel (eluant EtOAcrhexane 35:65 v/v). 

27b (3R)-2-{N-(3-Bron«ophenylcartainoyl)-0.beii2y|.|hreoiiyl].l^J.4. 
tetrahydroisoquuioIine-3-carboxyiicadd. 

This was prepared from 27a on a 0.43 mraol scale foUowing die method described for 
If. The product was isolated in 34% yield (82 mg) after repeated flash chromatography 
on silica gel (eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v and CHCl3:MeOH:AcOH 
100:1:1 v/v/v). 

HPLC System A Ir=16.5' >99% 
Mass spec (FAB) m/e=566/568 [M+H]+ 

EXAMPLE 28 




28a Methyl (2R.4S)-l.[Nw»rt.butyloxycarbony|.O.beiizyI-tlireonyJ]-4- 
phenylpyiTolidine-2-carboxylate. 

This was prepared following the raediod described for Id on a 0.36 mmol scale using 

meUiyl (2R,4R)-4-phenylpynolidine-2'carboxylate (J; Kiapcho et at, JMedChem., 
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31.1148.1988) instead of Ic The product was isolated in 82% yield and used widiout 
puriucation. 

Rf (EtOAcrpeL edier 40:60 v/v) 0.30 

28 b Methyl (2IL4SV14N-^3^Jdorophenylcarbamoyl)-0-beiizyl-direonyl]-^ 
phenylpyrroIidine-2-carboxylate. 

This was prepared following die mediod desciibed for le on a 0.30 mmol scale using 
28a and 3-chloiophenylisocyanaie. The product was isolated in 77% yield after flash 
cfaromatognq)hy on silica gel (duant EtOAchexane 30:70 v/v). 
Rf (EtOAcrpeL edier 40:60 v/v) 0.20 
iH NMR 5 1.29 (3H.dJ:s6.2Hz); 3.63 (3Hj5) 

28c (2R^)>l-[N-(3-ChlorophenyicariiamoyI)-0-beiizyi-tlireonyiH- 
phenylpyrrolidine-2-carboxylic add. 

This was prepared from 28b on a 0.23 mmol scale following die mediod described for 

If. The product was isolated in 35% yield (40 rag) after flash chromatogn^ihy on silica 

gel (ehiantEtOAc±exane:AcOH 30:70:1 v/v/v). 

IIPLC Systems t^sl8.2' >9S% 

Mass ^ (FAB) m/es536 [M+H1+ 
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29a Methyl (2R.4R).l-ten-butyloxycarbonyl-4.phenyipyrrolidine.2-acetate. 

This was prepared in a manner analogous to that used to prepare lb using (2R,4S)-1- 
fm-butyloxycarbonyi-4-phenylpyrrolidine-2-carboxyiic acid (J. Krapcho et al, 
JMedChem., 31,1148.1988: 400 mg, 1.37 ramol). The product was purified by tlash 
chromatography on siUca gel (eluani EiOAcrpet ether 20:80 v/v) in a yield of 64%. 



29b Methyl (2IURM-phenylpyrroUdine-2-acetate hydrochloride. 

This was prepared from 29a (0.4 ramol) using the same piocedure as for lb, assuming 
yield of 100%. 
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29c Methyl (2R.4R).l.[N-/en-butyioxycarbonyl-0-beiizyl-threonyi]*4^ 

phenyipyrrolidine-2*acetate. 

This was prepared following the method described for Id on a 0.38 ramol scale using 
29b insiead of Ic The product was isolated in 75% yield and used widiout purificarion. 
Rf (EtOAcrpeL ether 50:50 v/v) 0.40 
Ih NMR5 1.44 (9H^); 167 OtLs) 

29d Methyl (2R^RVl-[N<<3HMoropheiiylcarbamoyl)-C^beiizyI*threonyl^^ 
phenyipyrrolidine-2-acetate. 

This was prepared following the method described for le on a 0.28 mmol scale using 
29c and 3-chlorophenyIisocyanate. The product was isolated in 72% yield after flash 
chromatography on silica gel feluaiit EtOAcrpeL ether 35:65 v/v). 
Rf (EtOAc:peL ether 40:60 v/v) 0.16 
Ir NMR 6 08 (3ad J=5.9Hz); 3.59 (3as) 

29e (2R«4R>-l-[N-(3-Chlorophenylcarbainoyl)-0-beiizyI-threonyl]-4- 
phenyipyrroiidine-2-acetic acid* 

This was prepared from 29d on a 0.20 ramol scale following the method described for 
If. The product was isofaited in 69% yield f64 mg) after flash chromatography on silica 
gel {eluantEtOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC Systems tR=13.r >97% 
Mass spec (FAB) m/e=550 [M+H1+ 
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EXAMPLE 30 




30a Ethyl (2R^S)-5-phenyipyiTolidiiie-2.carboxyIate. 

To a solution of ethyl (2R)-3.4Hlihydro-5-phenyl-2H.pyiroie-2-carboxylate (J. 
Ackennann et al, Helv.ChimActa, 75. 122. 1990: 1.7 g, 7.8 mmol) and AcOH (5mL) in 
MeOH (50 raL) was added NaCNBHs (1-5 g. 23.5 mmol). The mixture was stined 
overnight at room temperature and then concentrated in vacuo. The residue was 
partitioned between EtOAc and satd. KHCO3, and die oifanic phase was- washed with 
H2O and brine, filtered (WhatmanR IPS phase separator), and concentrated in vacuo. 
The residue was purified by tlash chromatography on siUca gel (eluant EtOAc:pet ether 
25:75 then 40:60) to give the title compound (0.90 g, 40%). 

Ethyl (2R5S).l-[N-teit-butyIoxycarbonyl-0.beii2yl-threonylJ-S- 
phenylpyrroIlduie-2-carboxyiate. 

This was prepared foUowing the method described for Id on a 0.82 mmol scale using 
30a instead of Ic. The product was isolated in 38% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0. 17 
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30c Ethyl (2RoSVHN-^3HJUorophenylcarbanioyi)-0-benzyl-Oireonyi]>5- 
phenyipyiTolidine-2-carboxyiate. 

This was piepaied following ihe method described for le on a 0.31 ramoi scale using 
30b and 3-chIorophenylisocyanatc. The product was isolated in 80% yield after flash 
chiomaragrqihy on nlica gel (eluant £iOAc±exane 30:70 v/v). 
Rf (EtOAc±exane 30:70 v/v) O.iS 

30d (2IL5S)>l-[N-{3>Cliloiophenyicarbamoyl)-0>beiizyl.tiiieonyI]-5- 
pheii]1pyrrolidine>2-carbo]Qrlic add. 

This was prepared from 30c on a 0.25 mmol scale following the method described for 
If. The product was isolated in 12% yield (16 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 70:30:1 v/v/v), 
HPLC System A 1^=18.0' >97% 
Mass spec (FAB) m/e=536 ^^-H}*^ 

EXAMPLE 31 



H 




31b 



31a Methyl (3R)-2H[(2S3R)-3'b«nzyloxy-2-teft.butyloxycarbonylaiiitaH>-buQrl]- 
l^^tetrahyitrQisoqiiinoline>3>acetate. 

To a solution of N-BOC-O-ben^i-threonine methyl ester (585 mg; 1.81 mmol) in 
nluene (10 mL) cooled under N2 to -780C was added dtopwise DIBAL (3.5 mL. 1.5M in 
toluene. 5.25 mmol). The mixture was stirred at -780C for 40 min. then excess DIBAL 
was quenched by the careful addition of MeOH (1 mL). The mixture was allowed to 
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wann to room temperature and then poured into a vigorously stirred mixture of EtoO and 
satd. RocheUe salt The mixture was stirred for 2 hr.. then the phases were separated. 
The aqueous layer was extracted once with Et20. and the combined organic phases were 
washed widi H2O and brine, dried over Na2S04, and evaporated in vacuo to give N- 
BOC-O-benzyl-threoninal (509 mg, 96%). 

A solution of this aldehyde (435 mg. 1.43 mmol) in MeOH/AcOH (99:1. 10 mL) was 
added at QOC to a solution of die ftee base obtained firora Ic (268 mg, 1.1 mmol) in 
MeOH/AcOH (99:1. 10 mL). The mixture was stirred at O^C for 15 min., dien 
NaCNBH3 (115 rag, 1.9 mmol) was added in portions over 15 min. and tiie mixture was 
suned for a funher 30 min. before being allowed to warm to room temperature. The 
solvent was removed in vacuo. The residue was taken up in EtOAc and washed 
successively witii 10% KHSO4, satd- KHCO3, H2O and brine, filtered (Whatman^ IPS 
phase separator) and die solvent evaporated in vacuo. The residue was purified by flash 
chromatography on siUca gel (eluant EtOAc:pei. eUier 20:80) to give Uie tide compound 
(232 mg,41%). 

31b Methyl (3R).24(2SJRV3-ben2yloxy.2.(3.chlorophenylcarbainoylainino)-butyI]. 
1^3»4-tetrahydroisoquiiioUne-3-acetate. 

TWs was prepared following die mediod described for le on a 0.23 mmol scale using 
31a and 3-chlorophenylisocyanaie. TTie product was isolated by flash chromatography on 
silica gel (eluant EtOAc:hexane 25:75 v/v). 

31c (3R)-2-[(2S3R)-3-Benzyloxy-2-(3-chlorophenylcarbaiiioylaniino)-batyl].l^,4- 
tetrahydroisoquinoIine-3-acetic acid. 

This was prepared from 31b on a 0.23 mmol scale following die meUiod described for 
If. The product was isolated in 46% yield (55 mg) after flash chronutography on silica 
gel (eluant CHCl3:MeOH:AcOH 40:2:1 v/v/v). 
HPLC Systems 1^^16.4' >98% 
Mass spec (FAB) m/e=522 [M+H1+ 
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EXAMPLE 32 




32a Methyl N-(phenettiyl)-glydnate. 

To a stirred solution of phenethylamine (2.51 mL, 20 nunol) in MeCN (50 mL) was 
added diisopropylethylamine (2.59 mL, 20 mmol). K2CO3 (1 g, excess), and methyl 
bromoacetate (L9 mL, 20 mmol). The mixture was stirred at room temperature for 3 hr- 
and then concentrated in vacuo. The residue was taken up in EtO Ac and the solution was 
washed successively with 5% KHC03, H2O and brine, fdtered (Whatman*^ IPS phase 
separator), and concentrated in vacuo to give the tide product (3.0 g, 77%) as an oil which 
was used without further purification. 

32b Methyl N-(2-<7dohexylethyl)-g]yclnate. 

To a solution of 32a (55 mmol) in AcOH (100 mL) was added 5% Rh-on-carbon 
catalyst (0.75 g) and the mixture was shaken under H2 (40 psi) for 7 days. The catalyst 
was removed by filtration, toluene was added to the filtrate, and the solvents were 
evaporated m vacuo. The residue was taken up in lAf HCl and washed with EtOAc. 
The aqueous phase was samrated widi NaHCOs and extracted twice witii EtOAc. The 
combined extracts were washed with brine, filtered (Whatman^ IPS phase separator), and 
concentrated in vacuo to give die tide product (1.90 g. 61%) as an oil which was used 
widiout further purification. 
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32c Methyl N-(2^ydohexylethyl)-N-((2S)-2-(tert.butyloxycartH>nylaiiiino)-hexanoyl). 
glydnate. 

To a stirred solution of (2S)-2-/err-butyloxycarbonyiaminohexanoic acid (978 rag. 4.2 
mraoi) in CH2CI2 was added diisopropyleihyiamine (0.74 mL. 4.2 raniol). The solution 
was cooled to -20OC and BOP-Cl (1.08 g, 4.2 mmol) was added. The solution was 
stirred at 20OC for 20 min.. dien amine 32b (0.60 g. 3.03 mmol) was added and the 
mixture was aUowed to warm to room temperanne. The mixture was stirred at room 
temperanae for 16 hr. then the solvent was evaporated in vacuo. The residue was taken 
up in EtOAc and the solution was washed with 0.3M KHSO4. satd. KHCO3, H2O and 
brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue 
was purified by flash chromatography on siUca gel (eluani EtOAc:hexane 25:75 v/v) to 
give die tide compound (310 mg. 24%). 
Rf (EtOAc:hexane 25:75 v/v) 0.16 



32d Methyl N.(2<ydohexylethyl).N-((2S).2.(3.indoIeacetylaiiiino).hexaiioyl). 



A solution of the BOC-protected compound 32c (310 rag, 0.75 mmol) in 4N HQ in 
dioxan (20 mL) was stirred at room temperature for 1 hr Uien concentrated in vacuo, 
finally witii toluene azeotrope. 

Meanwhile, to a stirred solution of 3.indoleacetic acid (184 mg, 1.05 mmol) and 
peniafluorophenol (202 mg. 1.1 mmol) in CH2CI2 (10 mL). cooled to OOC. was added 
water-soluble carbodiimide (WSCD.HCL Peptide InsL Inc.. 287 mg. L5 mmol). The 
mixnire was stirred at OOC for 1 hr, then die residue from die above HCl deprotection was 
added, followed by diisopropylediylamine (0.13 niL. 0.75 mmol) and the mixture was 
stirred at room tempenmire ovemighL The solvent was removed in vacuo, and die 
residue was taken up in EtOAc. The solution was washed widi 0.3M KHSO4. satd. 
KHCO3. H2O and brine, filtered (Whatman" IPS phase separator), and concentrated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAc±exane:AcOH 55:45:1 v/v/v) to give die tide compound (148 mg, 42%). A pan 
of diis was taken up in MeCN/H20 and lyophilised. 
Rf (EtOAcdiexane:AcOH 50:50: 1 v/v/v) 0. 17 
HPLC System A tRsl8.8' >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=470 [M+H1+ . 
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EXAMPLE 33 




33N-(2-Cydohayletbyl)-N-<(2S)-2-(3-indoleacet3iaiiim 

This was prepared from 32d on a 0.35 mmol scale following the method described for 
If. The product was isolated in 53% yield (85 mg) after flash chromatogr^hy on silica 
gel (eiuantEtOAcAexaneuVcOH 75:25:2 v/v/v), 
HPLC System A 1^=14.6' >99% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=455 [M+Na]+ 



EXAMPLE 34 



33 




34 l-{N-<2.Cydohexylethyl).N-((2S).2.(3-indoleacetylan^ 
pyrrolidine. 

To a stirred solution of 33 (86 rag. 0.19 mmol) and hydroxybenzotriazole (33 mg, 0,25 
mmol) in ai2Cl2 (8 mL). cooled to QOC, was added WSCD.HC1 C73 mg. 0.38 mmol). 
The mixture was stirred at O^C for 1 hr., then pyrrolidine (50 [lU 0.57. mmol) was added. 
The mixture was stirred at O^C for a further 2 hrs. then at room temperature overnight 
The solvent was removed in vacuo^ and the residue was mken up in EtOAc. The solution 
was washed with 0.3Af KHSO4, satd. KHCO3. H2O and brine, filtered (Whatman^ IPS 
phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eiuant EtOAcrAcOH 100:2 v/v) and lyophilised from 
MtCtVfhO to give the title compound (36 mg, 36%). 
HPLC System A tR=17.8' >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=509 (M+H1+ 
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EXAMPLE 35 



33 




35 Methyl NHN-(2-cydohexyletbyl).NK(2S)-2^3-indoieacetyIainino).hexaiioyl)> 
g]ycyl)-D-prolinate. 

This was prepared from 33 on a 0.27 ramol scale following the meihod described for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 68% yield (105 mg) 
after flash chromatography on silica gel (eluant EtOAc:hexane 95:5 v/v). 
HPLC System A tR=l4.1' >80% 
AAA Aha 0.99; Pro 1.01; Peptide conteni=76% 
Mass spec (FAB) m/e=567 [M+H]+ 

EXAMPLE 36 



35 




36 N-{NK2-Cydohexylethyl).N-((2S).2.(3.indoleacetylaiiiino)-hexiiiioyl).gly<yI}.Dr 
proline. 

This was prepared from 35 on a 0.21 mmol scale following the method described for If. 
The product was isolated in 45% yield (51 rag) after flash chromatography on silica gel 
(eluant CHCl3:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System A tR=15.4' >99% 
AAA Aha 1.00; Pro 1.00; Peptide contents72% 
Mass spec (FAB) m/e=552 [M-I-K1+ 
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EXAMPLES? 




37a Methyl N-{N.(2-cydohexytethyI).N^(2S).2.(3.indoIra^ 
giy^l}-D-pipecoIate. 

This was prepared from 33 on a 0.27 mmol scale following the method described for 34 
using methyl D-pipecolate instead of pyrroUdine. The product was isolated in 85% yield 
after flash chromatography on silica gel (eluant EtOAcrhexane 85:15 v/v). 
Rf (EtOApzhexane 95:5 v/v) 0.32 

37b NKN.(2.CydohexylethyI).N.((2S)-^(3.indoleacetylai^ . 
pipecolic add. 

This was prepared from 37a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 10% yield (10 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v), 
HPLC System A 1^=17.6' >80% 
AAA Pepdde content=74% 
Mass spec (FAB) m/e=567 [M+H1+ 
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38a N-(2-Cydohexylethyl>N.((2S).2.(iert-butyloxycarboiiylaiiiino).hexanoyl)- 
glycine. 

This was prepared firam 32c on a 1.82 mmol scale foUowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

38b Methyl N.{N-(2-cyclohexylethyI)-N-((2S)-2-(/ert-butyloxycarbonyIaiiuno)- 
hexanoyl)-glycyl}-glydnate. 

This was prepared firom 38a on a 0.91 mmol scale following the method described for 
34 using GlyOMe instead of pynolidine. The product was used without purification, 
assuming a yield of IOO%. 
Rf (EtOAcipet ether 75:25 v/v) 0.59 

38c Methyl N•{N•(2-cydohexyIethyl)•N•((2S).^(3•uldoleacetylaIIlino)•hexanoyi)- 
glycyl}-giydnate. 

This was prepared from 38b on a 0.91 mmol scale following the method described for 
32d using hydroxybenzooiazole instead of pentafluorophenol. The product was isolated 
"m 44% yield after flash chromatography on siUca gel (eluant EtOAc:pet. ether 50:50 v/v 
then neat EtOAc). 
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38d N^N.(2.CydohexyIethyI).N.f(2S)-2-G-iiuioleacetylaiiiino).hexan 
glycine. 

This was prepared from 38c on a 0.4) mmol scale following the method desciibed for 
If. The product was isolated in 49% yield ( 105 mg) after flash chromatography on silica 
gel (cluantEtOAciMeOHiAcOH 100:4:4 v/v/v). 
HPLC System A tji=IO.O' >989& 
AAA Peptide conieni=79% 
Mass spec (FAB) m/es535 [M-f-Nal+ 



EXAMPLE39 




39a Methyl N-(cyciohe]^methyl)-glydiiate. 

This was prepared from cyclohexylmethyiamine on a 3.0 mmol scale following the 
method desciibed for 32a. The product was used widiout purification, assuming a yield 
of 1009&. 



wo 93/20099 



PCr/GB93/00614 



67 

39b Methyl N-(qrdohexyiineihyI)-N-((2SV2>(/er7-butyloxycarbonylaiiiino>- 
hexanoyO-giycinate. 

This was prepared from 39a on a 3.0 mmol scale following the method described for 
32c The product was isolated in 52% yield after flash chroraaiography on silica gel 
(eluant £tOAc:hexane 25:75 v/v). 
Rf (EtOAcrhexane 25:75 v/v) 0.23 

39c Methyl N-(cydohexylmethyl).N'((2S)-2-(3-indoIeacetylaniino>>hexanoyl)- 
glydnate. 

This was prepared from 39b on a 1.6 mmol scale following the method described for 
32d. The product was isolated in 69% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50: 1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.20 

39dNKCydohejcylmethyI)-N^(2S).2.{3.|ndoleacetyIainino).hexanoyl)-glycine. 

Ibis was prepared from 39c on a 1. 1 mmol scale following the method described for If. 
The prodiict was isolated in 22% yield after flash chromatography on silica gel (eluant 
EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.18 

39e l-{N•(2-Cydohexyl^lethyl)-N-((2S).2.(3-lndoleacetylaIIlino).hexanoyl).gIycyl^ 
pyrrolidine. 

This was prepared from 39d on a 0.48 mmol scale following the method described for 
34. The product was isolated in 44% yield ( 109 rag) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A 1^=15.4* >99% 
AAA Peptide conients83% 
Mass spec (FAB) in/e=495 [M+H1+ 



EXAMPLE 40 
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40a Methyl l«{N-(2-cydohexyimethyi}-N«((2S)-2-f3-tndoieacetylainino)-hexanoy 
glycyl}-proliiiate. 

This was prepared from 39d on a 0.23 mmoi scale following the method described for 
34 using ProOMe instead of pyrrolidine. The product was isolated in 72% yield after 
flash chromatography on silica gel (eluant ElOAc). 
Rf (EtOAcihexane 90: 10 v/v) 0. 14 

40b HN-(2-Cydohexylniethyl)-N-((2S)-2*(3-indoleacetylai^ 
proline. 

This was prepared from 40a on a 0.16 mmol scale following the method described for 
If- The product was isolated in 45% yield (38 mgj after flash chromatography on silica 
gel (eluant EtOAcrAcOH 100:2 v/v). 
HPLC System A 1^=1 1.8' >99% 
AAA Aha 1.01; Pro 0.99; Peptide content=8l% 
Mass spec (FAB) m/e=561 [M+Na]+ 

EXAMPLE41 




41a Methyl l-{N-(2-Cydohexyimethyl)-N-<(2S)-2-(3-indoleacetylainino)-he^ 
glyQri}-D-prolinate. 

This was prepared from 39d on a 0.23 nunoi scale following the method described for 
34 using D-ProOMe instead of pyrrolidine. The product was isolated in 48% yield after 
flash chromatography on silica gel (eluant EtOAc). 
Rf {EtOAc:hexane 90:10 v/v) 0.14 
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41b l-{N-(2-Cydohexylmethyl)-N-((2S).2.(3.indoieacetylaiiri 
D-proline. 

This was prepared from 41a on a 0.11 mraol scale following the method described for 
If. The product was isolated in 52% yield (30 mg) after flash chromatography on silica 
gel (eluantCHC13:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System A tR=iir >99% 
AAA Aha 0.98: Pro 1.02; Peptide conient=84% 
Mass spec (FAB) m/e=561 [M+Na)+ 

EXAMPLE 42 



H O 




42a Methyl N-(cyclooctylinethyi)-glydnate. 

To a stirred solution of cycloocianecarboxaldehyde (0.70 g, 5 mmol) and GlyOMe.HCl 
(0.75 g, 6 mmol) in MeOH (50 mL) at room temperature was added AcOH (2 mL), 
diisopropylethylamine (1.04 mU 6 mmol) and NaCNBH3 (0-75 g, 12 mmol). The 
mixture was stirred at room temperature for 4 hr., then the solvent was evaporated in 
vacuo and the residue was paniiioned between EtOAc and satd. KHCO3. The organic 
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phase was washed with H2O and brine, filtered (Whaonan'^ IPS phase separaior). and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc) to give the title compound (500 mg. 47%). 
Rf(EtOAc)0.47 

NMR 6 2.42 (2H.dJ=:6Hz); 3.35 (2H.S): 3.68 (3H.S) 

42b Mefiiyl N<<qrdooc^imeAyl}-N-((2S)-2-(l?it-btttyloxycaHionyiaiiiino)^^ 
glydnate. 

This was prepared from 42a on a 2.35 mmol scale following the method described for 
32c. The product was isolated in 99% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ether 25:75). 
Rf (EtOAcrpeL ether 25:75 v/v) 0.41 

42c Methyl N'<cydooctyimethyl)-NK(2S)-2-(3-indoIeacetylaiiiino).tiexanoyl)- 
gfydnate. 

This was prepared from 42b on a 235 mmol scale following the method described for 
38c. The product was isolated in 79% yield after flash chromaiogr^hy on silica gel 
(doam EtOAcipeL ether 50:50 v/v). 
Rf (EtOAc-peL ether 65:35 v/v) 0.46 
HPLC System A 1^=16.3' 

1h NMR Major rotamer S 4.45 (lH.dJ=17Hz); 5.15 (lam) 

Minor rotamer 6 4.15 (lH,d.J=17Hz): 4.55 (lH.dJ=17Hz): 4.90 flHjn) 
Mass spec (FAB) m/e=484 [M+Hi+ 

42dN-(CydoocMmethyl).N-((2S)-2-(3-lndoleacetylamino)-hexanoyl)-gIycine. 

This was prepared from 42c on a 1.86 mmol scale following the method described for 
If. Theproductwasusedwithoutpuification, assuming a yield of 100%. 
HPLC System A 1^=12.6' 
Mass ^ec (FAB) m/es470 [M+H]'*' 

42e Methyl HNKcydooctyIiiiethyl).N-((2S)-^(3.iiidoleacetylaniino)*exanoyO^ 
glycyl}-D-proliiiate. . 

This was prepared from 42d on a 1.49 mmol scale following the method described for 
33 using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EiOAc:peL ether 80:20 v/v). 
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HPLC System A tR= 14.8' 

Mass spec (FAB) ra/e=581 [M+H]+ 

42f l-{N-(Cyclooctylinethyl)-N-( (2S)-2-(3.incloieacetyiainino)-hexanoyl)>glycyi}>D> 
proline. 

This was prepared from 42e on a U.62 mmol scale following the method described for 
If. The product was isolated in 79% yield (276 rag) without ptuification. 
HPLC System A 1^=12.0' >98% 
AAA Aha 1.01; Pro 0.99: Peptide comentsg4% 
Mass spec (FAB) m/e=567 IM+H1+ 

EXAMPLE 43 




43e 43f 



43a Methyl 3-(pbenethylainino)>propanoate. 

This, was prepared from phenylacetaldehyde and p-AlaOMe on a 5.0 mmol scale 
following the method described for 42a. .The product was isolated in 68% yield and used 
without further purification. 
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43b Methyl 3-{N-(phenethyI)-N*^(2S)-2-f/m-butyloxycarbonyianuno)-he^ 
aminoHpropanoate. 

This was prepared firom 43a on a 3.4 mniol scale following the method described for 
32c. The product was isolated in 42% yield after flash chromaiography on silica gel 
(eluant EtOAcrpet ether 25:75 v/v). 

43c Methyl 3-{N-(2-cydohexyIethyI)-N*((2SV2-(/e/t-butyloxycarbonyiaiiim 
hexanoyI)-aiiuno}-propanoate. 

This was prepared from 43b on a 1.43 mmol scale following the method described for 
32b. After evaporating the solvent the product was taken up in EtOAc and washed with 
said. KHCO3, H2O and brine, filtered (Whatman'^ IPS phase separator), and the solvent 
removed in vacuo. The product was used without further purification, assuming a yield 
of 100%. 

43d Methyl 3-{N*<2-Gydohexyiethyi>N-((2S)-2-(3-indoleacetylaim 
ainino}-pFopanoat& 

This was prepared from 43c on a 1.43 mmol scale following the method described for 
38c The product was isolated in 64% yield after flash chromatography on silica gel 
(eluant EtOAcipeL ether 65:35 v/v). 

43e 3-{N-(2-Cydohexyiethyl)*N-((2S)-2-(3-indoleacetylaiim 
propanoic acid. 

This was prepared from 43d on a 0.91 raraol scale following the method described for 
If. The product was isolated in 66% yield after flash chromatography (eluant 
EtOAcrpeLetbenAcOH 80:20:2 v/v/v). 
HPLC System A tR=rl2.3' 
Mass spec (FAB) m/e=470 [M+HJ+ 

43f H3*{N-(2*CydohexyiethyI)-N-((2S)-2-(3-mdoieacetyl^ 
propanoyl}*pyiTolid[ine. 

This was prepared from 43e on a 0.50 mmol scale following the method described for 
33. The product was isolated in 50% yield (95 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
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HPLC System A Ir=14.2' >98% 

AAA Peptide content=79% 

Mass spec (FAB) in/e=523 [M+H1+ 

EXAMPLE 44 




44a Methyl N-(3<phenyipropyi)-glycinate. 

This was prepared from 3-phenylpropyiamine on a 20 mmol scale following the method 
described for 32a. n»e product was used widiout purification assuming a yield of 100%. 

44b Methyl N-(3^ciohexyipropyl)-glyciiiate. 

This was prepared from 44a on a 20 mmol scale following the method described for 
32b. The product was isolated in a yield of 69% and used without further purification. 
NMR 8 2J0 (2H.U=7Hz); 3.34 (2H^)i 3.8 1 (3H.S) 
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44c Methyl N*(3<ydohexylpropyl)nN«({2SV2*(te/r-butyioxyGarbonylaiiiino^^ 
hexanoyl)-glydnate. 

This was prepared Jxoin 44b on a 5.8 mraol scale following the method described for 
32c The product was isolated in 68% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 25:75 v/v). 

44d Methyl N-(3-cydohexylpropyi)-N-((2SV2*(2.indolecarbonylaiiiinoV^ 
glydne. 

This was prepared from 44c on a 0.59 mmol scale following the method described for 
38c The product was isolated in 90% yield after tiash chromatography on silica gel 
(eluant EtOAc:peL ether 30:70 v/v). 

1h NMR Major rotamer 5 3.64 (iad,J=l7Hz); 4.21 (lH.dJ=l7Hz); 5.05 (IHon) 
Minor rotamer 5 3.85 (iadJ=17Hz); 4.21 (lH.dJ=17H2); 4.80 (lILm) 

44eN-(3-CydohexylpropyI)-N-((2S).2.(24ndolecarbonyIanunoHiex^ 

This was prepared from 44d on a 0.53 mmol scale following the method described for 
If. The product was isolated in 66% yield (120 mg) after flash chromatography (eluant 
EtOAcrpetethenAcOH 60:40:2 v/v/v). 
HPLC System A tR=l6.9' >98% 
AAA Peptide conten^81% 
Mass spec (FAB) m/e=456 [M+H]+ 
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75 



44b 



H3C 
H3C 



y 



45a 




45b 



45c 



45a Methyl N^3Kgrdohexylpropyl).NKN.(te/t.butyl<«ycarbonyl).phen^ 
glydnate. 

This was prepared from 44b on a 2.9 mmol scale foUowing the method described for 
32c using BCX:-Phe instead of BOC-aminohexanoic acid. The product was isolated in 
77% yield after flash chromatography on siUca gel (eluant EtOAcrpeL ether 25:75 v/v). 

4Sb Methyl N.(3-cyclohexylpropyl).NKN.(3-lndoleacetyl).phenylalanyl).glycinate. 

This was prepared from 45a on a 2.4 mmol scale foUowing the method described for 
38c The product was isohited in 28% yield af ter flash chromatography on silica gel 
(eluant EtOAc:pet. ether 70:30 v/v). 

45cN.(3-Cydohexylpropyl).N.(N.(3.indoleacetyl).phenylalanyl).glydne. 

This was prepared from 45b on a 0.68 mmol scale following the method described for 
If. The product was isolated in 46% yield (159 mg) after flash chromatography on siUca 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A 1^=14.6' >95% 
AAA Peptide coment=86% 
Mass spec (FAB) m/e=504 [M+H1+ 
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EXAMPLE 46 




46b 46c 



46a Metiiyl N-<2^7dohe27lethyl)-N-((2S)-2-(leit-butyloxycarbon^ 
phenylbutanoyl>-glydimle. 

This was prepared from 32b on a 4.8 mmol scale following the method described for 
32c using BOC-amino-4-phenylbutanoic acid instead of BOC-aminohexanoic acid The 
product was isolated in 79% yield after flash chromatography on silica gel (eluant 
EtOAcqpeL ether 30:70 v/v). 

46b Methyl N-(2-cydohexylettiyl>NK(2S>2-(3-isoquinolinecart)onylam 
phenyibatanoyD-glydnate. 

This was prepared from 46a on a 0.75 mmol scale following the method described for 
32c using 3-isoquinoiinecarboxylic acid instead of 3-indoleacetic acid. The produce was 
isolated in 62% yield after flash chromatography on silica gel (eluant EtOAcrpet ether 
30:70 v/v). 

46c N-(2-Cydohexylethyi)-N-((2S>^(3-isoquinoUnecarboiiylai^ 
phenylbutanoyl>gIydne. 

This was prepared from 46b on a 0.47 mmol scale following the method described for 
If. The product was isolated in 52% yield ( 121 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
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HPLC System A Ir=17.2' >99% 

AAA Peptide content=97*7e 

Mass spec (FAB) m/e=502 [M+H1+ 



EXAMPLE 47 




47a Methyl N.phenethyI-N-((2S).2.(/m.butyloxycarbonylaiiiino).hexanoyl)- 
glydnate. 

This was prepared from 32a on a 2.6 ramol scale foUowing the method descibed for 
32c. The product was isolated in 75% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 25:75 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.35 

47b Methyl N.phenethyl-N-((2S)-2.(3.indoleacetylainiiio).hexaiioyl)-glyclnate. 

This was prepared from 47a on a 1.2 ramol scale foUowing the method descibed for 
32d. The product was isolated in 71% yield after flash chromatography on silica gel 
(eluani EtOAc:hexane 70:30 v/v). 
Rf (EtOAcUiexane 70:30 v/v) 0. 16 
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47cN-Pheiiethyl-N-(^)-2-(3-iiidoleacetyiamino)-hexanoyI)-giycine. 

This was piepaied from 47b on a 0.88 nunol scale following the method descibed for If. 
The product was isolaed in 70% yield after flash chromatography on silica gel feluant 
EtOAciAcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.21 

47d Methyl NHN*phenetbyl*N>((2S)-2-(3HndoleaoetyIaaiiiio)-iiexanoyI)^Iy<7l}-D* 
prolinate. 

This was prepared firbm 47c on a 0.22 mmol scale following the method descibed for 34 
using D-PioOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatogn^hy on silica gel (eiuant EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.16 

47eN-^-Pheiiedi3l-N<<(2S)-2-^indQleaceQrIaiiiino)-hexanoyl>glycyl}-D-pi^ 

This was pepaied from 47d on aO.Il mmol scale following the method descibed for If. 
The product was isolated in 38% yield (23 mg) after flash chromamgraphy on alien gel 
(ebiant CHa3:MeOH:AcOH 35:2:1 v/v/v). 
HPLC System A 1^=1 1^' >98% 
AAA Aha 0.99; Pro LOl: Pepdde contenD=65% 
Mass spec (FAB) m/ea569 tM-fH]'*' 



EXAMPLE 48 
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48a He/t-Butyloxycarbonyl-lJ-dihydroindole-l-carboxylic add. 

This was prepared from (2R)-23-dihydroindole-2-carboxylic acid (M. Vinceni et al. 
Tetrahedron Lett., 23, 1677, 1982) on a 65 mmoi scale following the method described 
for la. The product was isolated in 98% yield and used without further purification. 

48b Methyl (3R)-2-{N<^(2R).l-im-butyIoxycarbonyl.2J^ydroiiKiole-2-carbonyl)- 
0-beii^l-threonyi}-1^.3,4-tetrahydroisoqiunoIine-3-aGetate. 

This was prepared from Id on a 0.68 mmoi scale following the method described for 
32d using 48a instead of indole-3-acetic acid. The product was isolated in 82% yield 
after flash chromatography on silica gel (eiuant EtOAc:hexane:AcOH 35:65:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.36 

48c (3R)-2.{N-((2R).l.teft.Butyloxycarbonyl-2,3-dihydroindole-2-carbDnyl)-0- 
beiizyl>threonyl}-1^3,4-tetrahydroisoqujnoline-3-aceticadd. 

This was prepared from 48b on a 0.56 mmoi scale following the medjod descibed for If. 
The product was isolated in 55% yield (195 mg) after flash chromatography on siUca gel 
(eiuant EtOAc±exane:AcOH 50:50:1 vMv). 
HPLC System A t,isl8.0' >98% 
Mass spec (FAB) m/e=628 [M-i-H]->- 



EXAMPLE49 




49a Methyl (3R)-2-{(2S)-2.((2R).lw*rrt-butyloxycarbonyi.23^hydroiiidole-2. 
carbonyIaiiiino)^phenylbutanoyi}.i;^,4-tetrahydroisoqiiinoUne-3-acetate. 

This was prepared from 13a on a 0.53 mmoi scale foUowing the mediod descibed for 
48b. The product was isolated in 80% yield after fhsh chromatography on silica gel 
(eiuant EtOAc:peL eUienAcOH 30:70:2 v/v/v). 
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49b . (3R)-2-{(2S)-2-((2R)-l-te/t-Butyioxycarbonyl-23-dihydrouiciol&-2- 
carbonylaiiiino)^phenylbutaiioyi}-lJU3.4-tetrataydroisoquinoiine>3>ac^^ 

This was prepared &om 49a on a 0.21 mmol scale following the method desdbed for If. 
The product was isolated in 53% yield (66 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 35:65:2 v/v/v). 
HPLC System A 1^*17.2' >98% 
AAA Peptide conten&=85% 
Mass spec (FAB) m/e=:598 [M+H]-** 

EXAMPLE 50 




50e 
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This was prepared from 48a on a 55 mmol scale following the method descibed for lb. 
The intermediate diazoketone was purified by flash chromatogrq)hy on silica gel (eiuant 
EtOAcihexane 20:80 v/v), and the product was isolated in 69% yield after flash 
chromatognq)hy on silica gel (eiuant EtOAc:hexane 12:88 v/v). 

50b Methyl (2R)-2,3^ydroindoIe-2*acetate hydrochloride. 

This was prepared from 50a on a 3 mmol scale following die mediod descibed for Ic 
and was used without purification. 

50c Methyl (2R)-l-{(2S)-2-/m-butyloxycarboiiylaiiuno-4-phenylbiitanoylK 
dihydroindole-2-acetate. 

This was prepared from 50b on a 3 mmol scale following the method descibed for Id 
using BOC-homophenylalanine instead of N-BOC-Obenzyl-direonine. The product was 
isolated in 30% yield after flash chromatography on silica gel (eiuant EtOAc:peL edier 
16:84 v/v). 

50d Methyl (2R).l.{(2S)-2.((2R).l./ejt-butyloxycaiiionyI-23.dftydrom^ 
GarbonyiaiiiinoM-phenylbutanoyl}*23Hlihydroindole-2-acetate. 

This was prepared from 50c on a 0.88 mmol scale following die mediod descibed for 
48b. The product was isolated m 89% yield after flash chromatography on silica gel- 
(eluant EtOAcrhexaneiAcOH 30:70:2 v/v/v), 

50e (2R)- l-{(2S)-2-((2R).l-/e/t.Butyloxycarbonyl.23-dihydroiiidole-2- 

carbonyiaiiiino)-4-phenyibutanoyl}-23Hljhydroindole-2-acetic add. 

This was prepared from 50d on a 0. 16 mmol scale following die mediod descibed for If. 
The product was isolated in 76% yield (70 mg) after flash chromatography on silica gel 
(eluani EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B tR=13.5' >95% 
AAA Peptide content?:92% 
Mass spec (FAB) m/e=584 [M+H1+ 
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EXAMPLES! 




51a Methyl (3R)-2-{((2R>l-/efr.batyloxycarboiiyl.23Mi0iydroindole'2<arbimyl)> 
valyi}-l^,4-tetrahydroisoquinoIine-3-acetate. 

This was prepared from 18a on a 0.41 mmol scale following the method descibed for 
48b. The product was isolated in 70% yield after flash chromatography on silica gel 
(eIuantEtOAc:peL edier 30:70 v/v then neatEtOAc). 

51b (3R)-2-{((2R)-l-teif'BntyloxycarbonyI<>23HlihydnHiidole<2-carboiiyl)-T^^ 
1 A3»4-tetrahydroisoquinoIine*3-aoetic add. 

Tliis was prepared from 51a on a 0^9 mmol scale foUowing the method descibed for If. 
The product was isolated in 70% yield (108 mg) after flash chromatography on alica gel 
(eluant EtOAc:pet. ether AcOH 60:40:1 v/v/v). 
HPLC System B 1^=10.7' >98% 
AAA Peptide contenc=81% 
Mass ^c (FAB) m/es536 [M-tH]-*- 

EXAMPLE 52 




. 52a 52b 
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52a Methyl (3R)-2.{((2R)- l-rm-butyiacetyl-2 J-dihyclroindole-2-carbonyl)-valyl}- 
1.23.4-letrahydroisoquinoUne-3-aoetate. 

A solution of 51a (198 rag, 0.36 ramol) in 4Ar HQ in dioxan (15 raL) was stined at 
room tempenuuie for 30 rain., then (he solvent was evaporated in vacuo, finally with 
toluene azeotrope. The residue was taken up in CH2CI2 cooled to -IS^C with 
stirring. Diisopropylethylamine (0.14 mL, 0.80 ramol) and rm-butytecetyl chloride (51 
UL. 0.36 mmol) were added and the raixtore was stirred at -I50C for 45 nun. The 
solvent was evaporated in vacuo, and tiw residue was partitioned between EtOAc and 
0.3A/ KHSO4. The organic phase was washed witii satd. KHCX)3. H2O and brine, 
filtered (Whaonan^i IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAcdiexane 55:45 v/v) to give 
the tide compound (100 mg, 50%). 
Rf (EtOAc:hexane 60:40 v/v) 0.28 

S2b (3R)-2-{((2R)-l-te/t-Butylacetyl.23^ydroind<de-2-carbonyl)-valyI}-lA3.4- 
tetrahydnrisoqoiiioOne-S-aoelic add. 

This was prepared from 52a on a 0.18 mmol scale following the metiiod descibed for If. 
The product was isolated in 81% yield (78 mg) after flash chromatography on siUca gel 
(eluant £tOAc:hexane:AcOH 65:35: 1 v/v/v). 
HPLC System A tR=14.0' >98% 
AAA Peptide content=76% 
Mass spec (FAB) ra/e=534 [M+H1+ 
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EXAMPLE 53 




53a Methyl (3R)-2-(lefr-butyioxycarbonyKvalyI)«l^,4-tetrahydro^ 
carboxyiate. 

This was piepaied firom 26a on a 1.0 mmol scale following the method descU}ed for Id 
using BOC-valine instead of N-BOC-O-benzyl-threonine, The produa was isolated in 
68% yield after flash chromatography on silica gel (eluant EtOAc:hexane 28:72 v/v). 
Rf (EtOAcAexane 25:75 v/v) 0.20 



53b Methyl (3R)-2-{((2RVl*/£/r.butyloxycarbonyl-23-dihydroindole-2-carbonyl> 
vaIyI}-1^3,4-tetrahydroisoquinoline-3-€arboxyIate. 

This was prepared from 53a on a 0.68 ramol scale following the method descibed for 
48b. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAc±exaneiAcOH 45:55:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 030 

53c (3R)-2-{((2R)-l-teit-Batyloxycarbonyl-23<^liydroind 
l«2,3,4-tetrahydroisoqiiinoline*3-carboxylic add. 

This was prepared from 53b on a 0.52 mmol scale following the method descibed for If. 
The product was isolated in 50% yield (150 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
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HPLC System A tR=i3.9' >98% 

AAA Peptide conient=77% 

Mass spec (FAB) m/e=522 [M+H1+ 



EXAMPLE 54 




54a Methyl (3R)-2.{((2R)-l-te/r-butyloxycarbonyI-13^ydroinciole-2<arbonyl)- 
isoleu(7l}-l^»4-tetrBhydroisoqiiinoiine<3>acetate. 

This was prepared from 20a on a 0.16 mmol scale Mowing the method descibed for 
48b. The product was isolated in 94% yield after flash chromatography on siUca gel 
(eluant EtOAcipeL ethenAcOH 35:65:2 vNN). 



54b (3R)-2-{((2R)-l-tert.Butyloxycarbony|.2J-dihydroindole-2<arboiiyi>.isolOT^ 
i;23AtetrahydroisoqiiinoIine-3-acetic add. 

This was prepared from 54a on a 0.15 mmol scale following the meUiod descibed for If. 
The product was isohited in 63% yield (55 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A tR=l5.3' >98% 
AAA Peptide contents66% 
Mass spec (FAB) m/e=550 [M+H1+ 
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55a Methyl (3RV2-{(S)KX-<(2R)-l-/e/t-butyloxycarbonyl.23^yd^^ 
carbonyiaimno)«phenylacetyl}-1^3«4-tetrahydroisoqiiino 

This was prepared from 22a on a 0.23 mmol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eluant &OAc:peL eihenAcOH 35:65:2 v/v/v). 

55b (3RV2.{(S).a.((2R)-l./m-ButyIoxycarbonyI-2^^ydr«indole-2- 
carbonylamino)*phenyIacetyI}-l^,4-tetrahydroisoqiiinotine-3-ac^^ add. 

This was prepared from 55a on a 0.21 mmol scale following the method descibed for If. 
The product was isolated in 66% yield (87 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet ethen AcOH 40:60:2 v/v/v). 
HPLC System A 1^=15.3' >95% 
AAA Peptide contents73% 
Mass spec (FAB) m/e=570 [M+EI1+ 
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H3CTCH3 Vs/s^ H3CTCH3 

CH3 J CH3 J 

56b 

56a Methyl (3R)-2Kien-butyloxycarbonyl.D.praiyl).l^y4-tetrahydroisoqub^^ 
3-acetate. 

This was prepared from Ic on a 1.0 mmol scale foUowing the method desdbed for Id 
using BOC-D-proline instead of N-BOC-O-benzyl-threonine. The product was isoUited 
in 74% yield after flash chroraatognvhy on silica gel (ehiant EtOAcrpeL.eUier 50:50 v/v). 

56b Methyl (3R>2.K(2R).l-terr.butyloxycarbony|.2J.dihydroindole-2-carbonyl).D. 
proIyl}-l;23<4-tetrahydroisoqtunoiine-3>acetate. 

This was prepared from 56a on a 0.37 raraol scale foUowing the method descibed for 
48b. The product was isolated in 87% yield after flash chromatography on siUca gel 
(eluant EtOAc:peL etherAcOH 70:30: 1 v/v/v). 

56c (3R)-2-{((2R)-iwm-Butyloxycarbony|.2J.dihydroindole-2-carbonyl)-D.prolyl}- 
lw^3,4-tetrahydroisoqtdnoUiie>3-aoetic add. 

This was prepared from 56b on a 0.32 mmol scale following die mediod descibed for If. 
The product was isolated in 39% yield (67 rag) after flash chromatography on silica gel 
(eluant CHCl3:MeOH:AcOH 50:2:1 v/v/v). 
HPLC System B tR=9.5' >98% 
AAA Peptide conient=73% 
Mass spec (FAB) m/e=534 [M+H1+ 
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•^St C IT ^ 



57a 





57a Methyl (3R)-2-{(2R)-Hteit.butyloxycarbonyI)-23*djhydrom^^ 
i;Z394-tetrahydroisoqiiinolme-3*acetate. 

This was piepaied from Ic on a 1.13 mmol scale following the method descibed for Id 
using 48a instead of N-BOC-O-benzyl-threonine. The product was isolated in 79% yield 
after flash chromatography on silica gel (eiuant EtOAc±exane 30:70 v/v). 

57b Methyl (3R)-2-{(2R)-l.((2R)-l-l^it*butyioxycarbonyi-23-dmydri»ndol^ 
carbonyl>23-dihydroindole-2*carbonyl}-1^3,4-tetrahydroisoqiiinoiine-^^ 

This was prepared from 57a on a 0.90 mmol scale following the method descibed for 
48b. The product was isolated in 64% yield after flash chromatogn^)hy on silica gel 
(eiuant EtOAcrhexane 40:60 v/v). 
Rf (eiuant EtOAc:hexane 60:40 v/v) 0.40 

57c (3R)-2-{(2R)-^((2RM-le/^Butylolgrcarbony^2>dibyd^^ 
dihydroindole-2<arbonyI}-l^,4-tetrahydroisoquinoUne-3-acetic add. 

This was prepared from 57b on a 0.58 mmol scale following the method descibed for If. 
Tlie product was isolated in 65% yield (219 mg) after flash chromatography on silica gel 
(eiuant EtOAc±exane:AcOH 65:35:1 v/v/v). 
HPLC System A tR=17.T >99% 
Mass spec (FAB) m/e=582 [M+EI1+ 
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EXAMPLE 58 




58a Methyl (3R)-2-{(2IUS).l-tert.butyloxycarbony|.3.phenyl-pyiToBdine.2. 
carboiiyl}-l^v4-tetratayfiroisoqiiiiioUne-3-acetate. 

This was prepared ftom Ic on a 0.17 inmol scale following tlie metliod described for Id 
using l-fm-butyioxycarbonyl-3-plienyi-pyrroHdine.2-carboxyUc acid(J.Y.L. Chung etal, 
J.Org.Chenu, 55.270,1990) instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 75% yield and used without further purification. 
Rf (EtpAc:peL ether 50:50 v/v) 0.18 
1h NMR 5 1.28, 1.40. 1.48 {9H,3s); 3 J9. 3.66 (3H,2s) 

58b Methyl (3R).2.{(2IUS).l.((2R).l.tert.butyloxycarbony|.2.3-dlhydroindole.2. 

carbonyl)-3-phenyl-pyiT0lidine-2<carbonyi}.lA3,4-tetrahydroisoqauioUne-3- 
acetate. 

This was prepared from 58a on a 0.098 mmol scale following the method described for 
48b. The product was isohited in 78% yield after flash chromatography on siKca gel 
(ehiant ElOAc:peL ether AcOH 50:50:1 v/v/v). 
Rf(EtOAc:peL edierAcOH 60:40:1 v/v/v) 0.15 
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58c (3R)-2-{(2R3S)-H(2RVl-/e/t-Butyioxycarbonyl.2^dihyclroindole-2-carbonyl)- 
3-phenyl-pyrrolidine-2-^:arboiiyi )• I.23.4>tetrahydroisoquinoiine-3-acetic add. 

This was prepared from 58b on a 0.077 mmol scale following the method described for 
If. . The product was isolated in 83% yield (41 mg) without chromatography. 
HPLC System B 1^=13.9' >99% 
Mass spec (FAB) m/ess610 [M-t-H]''' 



EXAMPLE 59 




59a Methyl (3R)-2-{(2R.4S)-l-te/t-batyloxycarbonyl«4.piieiiyltliio-pyiTolidi]ie-2.. 
carbonyl}«l^,4-tetafaydroisoquinoiine>3-carboxylate. 

This was prepared from 26a on a 0.48 mmol scale following the method described for 
Id using (2R,4S)-l-tt7T-butyloxycarbonyl-4-phenylthio-pyrrolidine-2-carboxylic acid (J. 
Krapcho et al, JMedChem., 31,1 148. 1988) instead of N-BOC-O-benzyl-direonine. The 
product was isolated in 40% yield after flash chromatography on silica gel (eluant 
EtOAc±exane 50:50 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.43 
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59b Methyl (3R).2.{(2R.4S).l.((2R).l-te/t.butyloxycarbonyl-2J.dihydroinciole.2. 

cart)onyl)-4.phenyltluo.pyrrolidine.2.carboiiyl^l^J,4-tetrahydroisoquinota^ 
carboxylate. 

This was prepared from 59a on a 0.20 mmol scale foUowing the method described for 
48b. The product was isolated in 61% yield after flash chromatography on siUca gel 
(eluant EtOAchexane 50:50 v/v). 
Rf (EtOAcUiexane 55:45 v/v) 0.42 

S9c (3R)-2-{(2R^).I.((2R).l.rm.Butyloxycarboiiy|.2>dihydroindole-2Karbonyl> 

4.phenylthio-pyiToBdine.2Harbonyl}.lA3^tetrahydroisoqiiinoUiie-3^ 
add. 

This was prepared from 59b on a 0.12 mmol scale following the mediod described for 
If. The product was isolated in 43% yield (32 mg) after flash chromatography on siHca 
gel (eluant EtOAc:hexane:AcOH 85:15:1 v/v). 
HPLC System A tR=20.5' >98% 
Mass spec (FAB) m/e=627 [M+H]+ 

EXAMPLE 60 
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60a Methyi (3R)-2-{(2R.4S)-l-terr.butyloxycarbonyl*4-phenyithio-py^ 
carbonyl}-l«23.4-tetrahydn)isoquinoline-3-acetate. 

This was prepared from Ic on a 0.48 mmol scale following ihe method described for Id 
using C2R,4S)-l-/err-butyloxycarbonyl-4-phenylthio-pyrroiidine-2-carboxylic acid instead 
of N-BOC-Obenzyl*threonine. The product was isolated in 61% yield after flash 
cfaiDmatogr2q)hy on silica gel (eluani EtOAcrhexane 50:50 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.39 

60b Methyi (3R).2.{(2R»4S)-H(2R).l4en-butyloxycarbonyl-2J-dih^^ 

cariyonyiM-ptaeinrlfliio-pyiToUdine-2-carboiiyl}-l^,4-tet^ 
acetate. 

This was prepared from 60a on a 0.29 nunol scale following the method described for 
48b. The product was isolated in 77% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 55:45 v/v). 
Rf {EtOAc:hexane 60:40 v/v) 0.40 

60c (3R).2.((2R,4S).l-((2R)-l./e/f-Butyioxycarbonyl-2,3-dmyd^^ 
4-phenylthio-py]ToUdiiie-2-carbonyl}.l^,4-tetrahydroisoqm^^ 

This was prepared from 60b on a 0^2 mmol scale following the method described for 
It The product was isolated in 64% yield (91 mg) after flash chromatography on silica 
gel (eluant EtOAcJiexaneiAcOH 70:30:1 v/v). 
HPLC System A t,t=a0.9' >99% 
Mass spec (FAB) m/e=642 [M+H1+ 
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61a Methyl (3R)-2-{(2R.4RVl-/e/t.butyloxycarbonyl-4.pheiiyltliio.pyrroHdine.2. 
carbonyl}a^,4-tetrahydroisoqiiinQiine-3-carbo]^late. 

This was prepared from 26a on a 0.40 mmol scale foUowing the meihod described for 
Id using (2R,4R).l-fm-butyioxycarbonyl-4-phenyidiio-pynoIidine-2-carboxyJic add (J. 
Krapcho et al, JMe±Chenu, 31,1 148,1988) instead of N-BOC-O-benzyl-threonine. Tlie 
product was isolated in 60% yield after flasb chromatography on silica gel (eluani 
EiOAcipei. edier:AcOH 40:60:2 v/v/v). 

61b Methyl (3R).2.{(2R,4R).l.((2RVl.te/t.butyloxycarbony|.2-3.dihydroindole.2. 

cari)onylM.phenyIthio.pyiToMdine.2.carbonyl}.lA3AtetrahydroisoquinoBne.3. 
carboxylate. 

This was prepared from 61a on a 0.24 mmol scale foUowing the method described for 
4«b. The product was isolated in 48% yield after flash chromatography on siUca gel 
(eluant EiOAc:peL ether 40:60 v/v). 
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61c (3R).2.{(2R,4R).l.((2R)-l.rm-Butyloxycarbonyl.23-dihydr^^ 

4*phenylthio*py]ToUdine-2^!arbonyi}-l^J,4-tetrahyd^ 

add. 

This was prepared from 61b on a 0.12 mmoi scale following the method described for 
If. The product was isohiied in 69% yield (50 mg) after rccrystallizaiion from 
£t20/hexane. 

HPLC System B tR=l5.0' >98% 
Mass spec (FAB) m/e=628 Ot-hEi]'*' 

EXAMPLE 62 




62a iMethyi (3R)-2-{(2R,4R)-l-/m-butyloxycarbonyi-4.beiizyioxy-pyi^ 
carbonyl}»l92394«tetrahydroisoquinoIine-3-carboxyIate. 

This was prepared firom 26a on a 0.68 mmol scale following the method described for 
Id using (2R,4R)-l-r£n-buiyloxycarbonyi-4.benzyloxy-pyrrolidine-^^ acid a 

Krapcho et al, JMeiLChem., 31,1 148, 1988) instead of N-BOC-O-benzyl-ihreonine. The 
product was isolated in 43% yield after flash chromatography on silica gel (eluant 
EtOAc:hexane 50:50 v/v). 
Rf (EtOAcrhexane 60:40 v/v) 0.38 
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62b Methyl (3R).2.{(2R.4R)-l.((2R)-l-te/t-butyloxycarbonyl-2.3.dihydroindoie-2- 

cart>onyl)^benzyloxy-pyiToUdine-2-cart}onyi}.I^J,4-tetraliydroisoq^ 

carboxylate. 

This was prepared from 62a on a 0.30 ramol scale following the method described for 
48b. The product was isolated in 35% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 55:45 v/v). 
Rf (EtOAc:bexane 60:40 v/v) 0.36 

62c (3R)-2.{(2R,4R).l-((2R)-l.te/T.Butyioxycarbony|.2>dihydroindole-2^bonyI)- 

4-beiizyioxy.pyiToMdine-2-carbonyl}.l^,4-teti^ydroisoquinoliiie-3-cai^ 
add. 

This was prepared from 62b on a 0.11 mmol scale following the meUiod described for 
If. The product was isolated in 29% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAcAexane:AcOH 90: 10: 1 v/v). 
HPLC System A tK=8.8' >98% 
Mass spec (FAB) m/e=626 [M+H1+ 



EXAMPLE 63 




H3C 




H3C, 
H3C-" 



OH 



xo 




.63c 
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63a Methyl (3R)*2-{(2R.4R)-l-/m-butyioxycarbonyl-4-phenoxy-py]Tolidine-2- 
carbonyI}-l«23.4-tetrahydroisoquinoiine-3-carboxyIate. 

This was prepared from 26a on a 0.59 mmol scale following the method described for 
Id using (2R,4R)-l-iierf-butyloxycarbonyl-4-phenoxy-pyrrotidine-2-carboxylic acid (J. 
BCrapcho et aL JMecLChenu. 31.1 148,1988) instead of N-BOC-O-benzyi-direonine. The 
product was isolated in 59% yield after flash chromatography on silica gel (eluant 
EtOAczpet ethenAcOH 40:60:2 v/v/v). 

63b Methyl (3R).2-{(2R.4R)-H(2R).Re/t-butyloxycarbonyl-2J-d^ 

carbonyl)^phenoxy-pyiToUdine-2<arbonyi}-1.23Atetrahy^^ 

carboxylate. 

This was prepared £rom 63a on a 0.35 mmol scale following the method described for 
48b. The produce was isolated in 20% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 

63c (3R)-2.{(2R,4R).l<(2R).l-(err-Butyloxycarbonyl.23-daydn)in^ 
4-phenoxy*pyrroUdine-2-carbonyl}-l^,4-tetrahydrois(Miiunoline-3<^ 

This was prepared from 63b on a 0.07 mmol scale following the method described for 
If, The product was isolated in 61% yield (26 mg) after recrystallization from 
MeOIWIoO. 

HPLC System B 1^=13,2' >98% 
Mass spec (FAB) m/e=612 [M+H1+ 
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EXAMPLE 64 




64a Methyl (3R>-2.{(2IUR).l.tert.lMityloxycarbony|w|.pheiiy|.pyrrolidine-2. 
carbonyl}-l^,4-tetrahydroisoqiinioiine-3-acetate. 

This was prepared from Ic on a 0.24 mmol scale foUowing the method described for Id 
using (2R.4S)-l-ferf-butyloxycarbonyl-4.phenyl-pyrroIidine-2-carboxylic acid (J. 
Krapcho et al, JMecLChem., 31,1 148.1988) instead of N-BOC-O-benzyl-threonine. TTie 
product was used without further purification assuming a yield of 100%. 
Rf (EtOAc:peL ether 30:70 v/v) 0. 1 1 

64b Methyl (3R).2.{(2R,4R).l-((2R).l.te/t.butyloxycsirbony|.23-dihydn)indole.2. 

carbonylH-phenyi.pyiToUdine.2<arbonyl}.l^^tetrabydroisoqiunoUne-3- 
acetate. 

This was prepared from 64a on a 0.24 mmol scale following the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAcpet ether AcOH 40:60:1 v/v/v). 
Rf (ElOAcrpeL ethenAcOH 40:60: 1 ) 0.09 
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64c f3R)-2.{(2R.4R). l-((2R)-l*(e/t-ButyioxycarbonyI-2«3-dihyclroindol^^ 
4-phenyl-pyrroIidine-2<arbonyI}- 1^.4*tetrabydroisoqumoline-3*acetic add. 

This was prepared from 64b on a 0.08 mmoi scale following the method described for 
If. The product was isolated in 100% yield (54 mgj without chromatography. 
HPLC System B t^^iSA' >98% 
Mass spec (FAB) m/e=610 [M+H1+ 

EXAMPLE 65 




65a M etbyl . (3R)-2.{(2R.4S)- I-rerr-butyIoxycarbonyi-4-phenyl-pyrrolidine-2- 
carbonyl}«l^,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from Ic on a 0.24 mmol scale following the method described for Id 
using (2R,4RM-te/t-butyloxycarbonyI-4-phenyl-pyrrolidine-2-carboxyiic acid (J. 
Krapcho et al, JMedChem., 3L1 148, 1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 78% yield and used without further purification. 
Rf (EtOAcipeL edier 30:70 v/v) 0. 1 1 
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65b iVIethyl (3R).2.{(2R.4S)-l-((2R)-l./m-butyioxycarbonyl.23-dihyciroindoIe.2. 

carbonyl)-4-pheny|.pyiT0lldine.2-carbonyl}-1.2J3,4.tetrahydroisoqiunoI^^ 
acetate. 

This was prepared from 65a on a 0.31 ramoi scale foUowing the method described for 
48b. The product was isolated in 74% yield after flash chromatography on siUca gel 
(eluant EtOAc:peL edierAcOH 30:70: 1 v/v/v). 
Rf (EtOAcrpeL ethenAcOH 25:85:1) 0.10 

65c (3RV^{(2R,4S).l.((2R).l.te/^.Butyloxyca^b0I^yl-23^ydroindole.2.ca^bonyl)- 
4.phenyl.pyiToUdine.2-carbonyl}-1.2J.4.tetrahydroisoqiiiiioUne-3.acetic add. 

This was prepared from 65b on a 0.30 ramoI scale foUowing the mediod described for 
If. The product was isolated in 79% yield ( 149 tag) widiout chromatography. 
HPLC System B tR=14.8' >95% 
Mass spec CFAB) m/e=610 [M+H1+ 

EXAMPLE 66 





66c 
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66a Methyl (3R)-2-{(2R.4S)-l-/e/t-butyioxycarbonyl^-benzyl«pyiTolid^ 
carbonyi}-l^,4-tetrahydroisoquinoiine-3-carboxyiate* 

This was prepared firom 26a on a 0.66 mmol scale following the meihod described for 
Id using (2R«4S)-l-r£rr-butyioxycarbonyI-4*benzyl-pyirolidine-2-carboxylic acid (L 
Krapcho et oL JMetLChem., 31.1148.1988) instead of N-BCX^-O-benzyl-dueonine. The 
product was isolated in 55% yield after tiash chromatography on silica gel Teluant 
EtOAcrpeL edienAcOH 30:70:1 v/v/v). 

66b Methyl (3R)-2-{(2IL4S)-l-((2R)-l-le/t-butyloxycarboiiyl-23-^ 

carbonyi)^beiizyi-p]rrroUdine-2-carbonyl}*1.2^.4-tetrahyd^^ 

carboxylate. 

This was prepared from 66a on a 0.35 mmoi scale following the meihod described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 30:70:1 v/v/v). 

66e (3R)-2.{(2R,4S>H(2R).l./e/r-ButyIoxycarbonyl.23-dmydrou^^^ 
4-beiizyi-pyrrofidine-2<arbonyl}-l,2JAtetrahydnrisoquin 

This was prepared firom 66b on a 0.11 mmol scale following the method described for 
If. The product was isolated in 63% yield (43 mg) after recrystailizaiion from 
MeOH^JoO. 

HPLC System B 1^=14.6' >95% 
Mass spec (FAB) m/e=6 10 [M+H]'*' 
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EXAMPLE 67 




SJa Ethyl (2l^5S)-lWierr-butyloxycarbonyI-5-phenyi.iiyrroIidine-2^:arboxyia 

To a solution of 30a (290 rag, 1.32.mmol) in CH2a2 (10 mL) was added di-rm-botyl 
pyrocarbonate (576 mg, 2.64 mmol), and the mixture was stirred at room lempenmirc for 
3 hrs. The solvent was evaporated in vacuo, and the residue was purified by flash 
chromatography on siKca gel (eluant ElOAc:peL ether 15:85) to give die tide compound 
(400mg.95%). 

Rf (EtOAcipeL eUier 15:85) 0.35 

67b (2R^S)-l-tert.Butyloxycarbonyl.5.pheny|.pyrroIldine-2.carbo3Kyiic add. 

This was prepared from 67a on a 1.25 mmol scale following the method described for 
If. The product was isolated in 93% yield and used widiout furdier purification. 

67c 2-{(2Il5S)-l-fefr-Butyloxycarbonyl-5-phenyl-pyrroUdine-2-carbony]}-l^^ 
tetrahydroisoquinoline. ' 

This was prepared from 67b and tetrahydroisoquinoline on a 0.38 mmol scale following 
die mediod described for Id. The product was isolated in 74% yield after flash 
chromatography on silica gel (eluant EtOAc:peL edier 30:70 v/v). 
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67d 2-{(2R^S).l^(2R).l-rert-Butyloxycarbonyl.23.dihydroindole.2-carbonyl)-5- 
phenyi-pyrroUdine>2-carbonyi}-1^.4-tetrafaydroisoquinoline. 

This was prepared from 67c on a 0.28 mmol scale foUowing ihe method described for 
48b. The product was isolated in 64% yield (98 mg) after flash chromatography on silica 
gel feluantEtOAcrpeL ether 40:60 v/v). 
HPLC System A tR=25.0' >99% 
Mass spec (FAB) m/e=552 [M+H1+ 



EXAMPLE 68 




68a Methyl (3R)-2-{(2!L5S)-l-te/t-bntyloxycarbonyl-S-pheny|.pyiTolidine-2- 
carbonyl}-lJ3,4-tetrahydroisoqiiinoiine-3-carboxylate. 

This was prepared firom 67b and 26a on a 0.27 mmol scale foUowing the method 
described for Id. The produtt was isolated in 56% yield after flash chromatography on 
alica gel (eloanc EtOAcpet. ether 25:75 v/v). 
iH NMR 5 1.13 (9H^); 3.63 (3tts): 5.69 { lH,tJ=4Hz) 

68b Methyl (3R).2-{(2It5S)-l-((2R)-l-l8rt-butyloxycarbonyl.23-dlhydroiiidole-2. 
carbonyl)-5-phaiyl-pynroUdine-2-carbonyi}-l^^tetrahydrdsoquinoiiiie-3- . 
carboxylate. - 

This was prepared from 68a on a l.O mmol scale foUowing the method described for 
48b. The product was isolated in 68% yield (415 mg) after flash chromatography on ^ 
sUica gel (eluant EiOAc:peL ether 40:60 v/v). 
HPLC System A tji=24.7' >99% 
Mass spec (FAB) m/e=610 [M+H1+ 
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EXAMPLE 69 




69(3R).2-{(2R^S).l-((2R).l.te/t.Butyloxycarbonyl.23^ydroindole-2.carbonyl).5- 
phenyl-pyiToIidine-2-carbonyI}aaA4-teti:ahydroisoquinoIine-3-carboxylicad 

This was prepared firom 68b on a 0.13 mmol scale following die method described for 
If. Hie product was isolated in 50% yield (38 mg) after flash chromatography on siUca 
gel (eluant EtOAc:peL edienAcOH 60:40:2 v/v/v). 
HPLC System A tii=14.9' >98% 
Mass spec (FAB) ra/e=618 [M+Na]+ 

EXAMPLE 70 




70 (3R).2-{(2R^S)-l-((2R).l.<e/t.ButyloxycarbonyI-23-dihydroindoIe.2-carbonyI)-S- 
phenyI.pyrroUdine.2-carbonyl}-1^3,4-tetrahydroisoquirioUne-3<arboxainide. 

To an ice-cold stirred solution of 69 (107 rag, 0.18 mmol) and pentafluorophenol (37 
mg. 0.2 mmol) in CH2CI2 (10 mL) was added WSCD.HC1 (478 mg. 0.4 mmol). the 
mixture was stirred at (fiC for 1 hr.. dien c. aqueous NH3 (0.5 mL) was added and 
vigorous stirring was continued for 3 hr. The mixture was partitioned between EtOAc 
and H2O, and Uie organic phase was washed witii 10% KHSO4. satd. KHCO3 and brine, 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 



wo 93/20099 



PCr/GB93/00614 



104 

purified by flash chromatography on silica gel feluant EtOAczpeL etheriAcOH 55:45:2 
v/v/v) to give the title compound (87 rag, 81%). 
HPLC System A 1,^=20.1' >99% 
Mass spec (FAB) m/e=595 [M+H]+ 

EXAMPLE 71 




71a Methyl N.{(3R)-2.{(2R^S).l<(2R).l.^ert-butyIoxycarbonyI-23-d^^^ 

cariK)nyl)-5-phenyi*pyrrol{dine-2-cariK>nyI}-l,23«4-tet^ 

carbanyl}-giyciiiate. 

This was prepared from 69 on a 0.30 mmol scale following the method descitt}ed for 
38b. The product was isolated in 85% yield after flash chromatography on silica gel 
(eluant£tOAc:peL ether 65:35 v/v). 

71b N-{(3R)-2-{(2R3S)-l-((2R)-l-/e/t-Batyioxycarbonyl-2J-dihy^^^ 

carbonyi)-5-phenyl-pyrroUdine-2»carbonyi}-l^,4-tetrahydroisoqtiinoUn^ 

carbonyO-giydne. 

This was prepared from 71a on a 0.26 mmol scale following the method described for 
If. The product was isolated in 71% yield (120 mg) after flash chromatography on silica 
gel (eluanc EtOAciAcOH 100:2 v/v). 
HPLC System A tR=l8.4' >99% 
AAA Peptide contem-76% 
Mass spec (FAB) m/e=653 [M+H1+ 
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EXAMPLE 72 




72a (2R)«l-Neopentyloxycarbonyi-2^hydroindoIe-2-carboxyfic add. 

To an ice-cold siined solution of neopentyl alcohol (88mg, 1 mmol) in CH2CI2 (5 mU 
was added triphosgene (110 mg, 0.37 mmol) and pyridine (84 pL, 1.02 mmol'). The 
mixture was aUowed to warm to room temperature and stirred for 1 hr. then cooled to 
OOC A solution of methyl (2R)-2;3-dihydrDindole-2-carboxylate hydrochloride (107 mg, 
0.5 mmol) and diisopropylethylamine (90 jiL, 0.45 mmol) in CH2CI2 (2 mL) was added 
and the mixture was stirred at room temperature tor 3 hr. The solvent was removed in 
vacuo and the residue was taken up in EtOAc. The solution was washed widi IM HCl 
(x3) and brine, mteied (Whatman^ IPS phase separator), and concentrated in vacuo. ITie 
residue was taken up in dioxan ( 10 mL) and a solution of UOH (24 mg, 1 mmol) in H2O 
(2 mL) was added The mixture was stirred ai room temperature for 90 min.. then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KH5O4. The organic phase was washed widi brine, filtered (Whatmani^ IPS phase 
separator), and concentrated in vacuo to give, the tide compound (90 mg. 62%) which was 
used without further purification. 
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72b Methyl (3R).2-{(2ILSS). l-((2R)-l.neopentyloxycarbonyl-2 J-dihydromdole-2- 

carbonyi)-5-phenyi-pyrrolidine-2-carbonyi}-l^J«4-tet]:ahy 

carboxylate. 

This was prepared from 68a and 72a on a 0.29 ramol scale foDowing the meihod 
described for 48b. The product was isolated in 50^ yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 35:65 v/v). 

72c (3R)-2-{(2R^S)-H(2R)-l-NeopentyloxyGarbonyl-23-dihydr^ 
5-phenyI«pyrrofidine-2-carbonyI}-i;:3AtetrahydroisoqumoUne-3^!^ 

This was prepared from 72b on a 0. 14 ramol scale following the method described for 
If. The product was isolated in 81% yield (69 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 60:40:2 v/v/v). 
EIPLC System A 1^-214' >95% 
Mass spec (FAB) m/e=610 [M+H]+ 



EXAMPLE 73 
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73a (2R)-Msopropyioxycarbonyl-2JKiihydroinciole-2-carboxyiic add. 

This was prepared from isopropanoi on a 0.5 mmoi scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

735 Methyl (3R).2.{(2R.SS).l-{(2R).l-isopropyloxycarbonyl-23.dihydroiiidole-2- 

ca^bonyI)•5•phenyl-py^rolidine•2^surbonyl^l^.4•tetrahyd^o^soquinoiine-3- 
carboxylate. 

This was prepared from 68a and 73a on a 0.33 mmol scale following the metiiod 
described for 48b. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 45:55 v/v). 

73c (3R)-2-{(2R^S)-H(2R)-l-Isopropyioxycarbonyl.2.3-dihydroindole-2-carbonyl)- 
5-phenyi-i>yri^diiie-2-carbonyi}-1^.4-tetrahydroisoqidnoUne-3Hsu-te 

This was prepared from 73b on a 0.19 mmoi scale following the method described for 
If. The product was isolated in 63% yield (70 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System A tR=18.5' >90% 
Mass spec (FAB) m/e=582 {M+H]+ 
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EXAMPLE 74 




74a f2R)-l-Cydohexylo»rcarbonyl-23-dihydroindoIe*2<<:arboxyl^ adcL 

This was prepared from cyclohexanol on a 0.5 mmol scale following the method 
described for 72a, The product was isolated in 72% yield and used widiout further 
purificadon. 

74b Methyl (3R>2.{(2R3S)-l-((2R).l<<:ydohexyloxycarbonyl-2,3Hl^ 

carbonyI)*5-phenyl-pyrrofidine-2<arbonyI}^lJL3.4.teti^ydroisoqiiin^ 
carboxylate. 

This was prepared from 68a and 74a on a 0.27 mmol scale following die method 
described for 48b. The product was isolated in 73% yield after flash chromatography on 
silica gel feluant EtOAcipet edier 35:65 v/v). 

74c (3R)-2-{(2R«5S)-l*((2R).l*Cydohe^loxycarbonyl.23-dihydroindole-2- 

carbonyl)-5-phenyl-pyiToUdine-2*carbonyl}-1^3.4-tetrah^^ 

carboxylicadd. 

This was prepared from 74b on a 0.20 mmol scale following the mediod described for 
If. The product was isolated in 84% yield ( 104 mg) after flash chromatogn^hy on silica 
gel feluant EtOAc:peL edienAcOH 55:45:2 v/v/v). 
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HPLC System A tR=23.0' >957r 
Mass spec (FAB) m/e=62l rM+Hl+ 

EXAMPLE 75 




75a (2R)-H2-Adainantyl)oxycarbonyl-23Hiitaydrouuioie-2-carboxyUc add. 

This was prepared from 2-adamanianol on a 0.5 mmol scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

75b Methyl (3R)-2.{(2R.SS).l.((2R).l.(2-adainantyI)oxycarbonyI.2,3-daiydroindoIe- 

2-carbonyl)-5-phenyl-pyiToUdine-2<arbonyl}-ia3,4.tetrahydroisoquinoUne.3- 
carboxylate. 

This was prepared from 68a and 75a on a 0.33 mmol scale following the method 
described for 48b. The product was isolated in 29% yield after flash chromatogr:q>hy on 
silica gel (eluant EtOAcrpet ether 33:65 v/v). 
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75c (3R)-2-{(2R^S)- l-({2R).l.(2.A<iamantyl)oxYcarbonyl-23^hydroindoIe.2- 

carbonyl)-5-phenyI-pyiTolidine-2-carbonyi}-l«2J,4*tetrahyd 

carboxylic add. 

This was prepared from 75b on a 0.09 mmol scale following the method described for 
If. The product was isolated in 81% yield (49 mgj after flash chromatography on silica 
gel (eluant BOAcrpeL eihenAcOH 55:45:2 v/v/v). 
BIPLC System A 1^=27.9* >98% 
Mass spec (FAB) m/e=674 [M+H1+ 

EXAMPLE 76 




76a (2R)-l-re/t-Butylcarbamoyl-23-dihydroindoIe-2-carboxyiic add. 

To an ice-cold stirred solution of metiiyl (2R)-2,3-dihydroindole-2-carboxylate 
hydrochloride {107 mg, 0.5 mmol) and diisopropylediylanune (110 ^L. 0.6 mmol) in 
CH2CI2 (2 mL) was added tert-butylisocyanate (120 mg, 1.2 nunol). The mixtorc was 
allowed to warm to room temperature and stirred for 6 days dien the solvent was removed 
in vacuo and the residue was taken up in EtOAc. The solution was washed witii 1 Af HQ 
(x3) and brine, filtered (Whatman^ IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan ( 10 mL).and a solution of LiOH (24 mg, 1 nunol) in H2O 



wo 93/20099 



PCr/GB93/00614 



111 



(2 mL) was added. The mixture was suned ai room temperature for 90 rain., then the 
solvent was evaporated in vacuo and the residue was partidoned between EtOi'^ and 10% 
aq. KHSO4. The organic phase was washed wiUi brine. fUtered (Whatman^ IPS phase 
separator), and concentrated in vacuo to give die tide compound (120 rag, 91%) which 
was used without further puritlcation. 

76b Methyl (3R).2.{(2ILSSVl-((2R).l.tert-butyIcarbamoyl-23.dihydroiiidole.2. 

carbonyl).5.phenyl-pyiTolidiiie.2<arbonyl}.l^,4.tetrahydroisoqiunoIine-3. 
carboxylate. 

This was prepared from 68a and 76a on a 0.37 raraol scale foUowing die mediod 
described for 48b. The product was isolated in 13% yield after flash chromatography on 
silica gel (eluant EtOAc:pet. ether 50:50 v/v). 

76c (3R)-2.{(2R^S)-l-((2R).l./ert.Butyicarbamoyl.23-dihydroindole-2-carbonyi).5- 
phenyl.pyiToBdiiie-2-carbonyl}-lA3,4.tetrahydroisoqtiinoline.3^ 

This was prepared from 76b on a 0.05 mmol scale foUowing die method described for 
If. The produa was isolated in 67% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 75:25:2 v/v/v). 
HPLC System A 1^=12.2" >98% 
Mass spec (FAB) m/e=595 (M+H1+ 

EXAMPLE 77 
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77a Methyl (3R)-2-{(2ILSS)-l-({2R)-l-/m.butyIacetyI-23^ydroindole-2. 

carbonyl)-5-phenyi>pyiToUdine-2-carbonyI}-1^.4-tetiahydroisoquinoline-3- 

carboxyiate. 

TTiis was prepared from 68b on a 0.18 mmol scale following the method described tor 
S2a. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 vAr). 

77b (3R)-2K(2R^)-l<(2R)-l-i»f«.BntyIacetyl-23-daydrouidole-2<arbonyi)-5- 
ptaenyi-pynroUdiiie-2^arboiiyl}-1^4-tetrahydroisoquiiioiine>3^ acid. 

This was prepared from 77a on a 0.14 mmol scale following the method described for 
If. The product was isolated in 82% yield f68 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL etherAcOH 60:40:2 v/v/v). 
OTLC System A 1^=20.0" >99% 
Mass spec (FAB) m/e=o94 [M-i-EI]''' 

EXAMPLE 78 

o 
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78a Methyl (3R)-2-{(2R^S)-I./m.butyJoxycarbonyl.5-pheny|.pyrrolidine.2- 
carbonyi }• 1 ,23*4>tetrahydroisoquuioiine<3<ace tate. 

This was prepared from Ic and 67b on a 0.58 mnnoi scale following ihe method 
described for Id. The product was isolated in 87% yield alter flash chromatography on 
silica gel (eluani EtOAcrpet ether 25:75 v/v). 

78b Methyl (3R)-2.{(2R^).H(2R).lwt/».butyloxycarbonyl-23Hiihydroindole.i 

carboiiyl).5.pheny|.pyiTOlldine-^cartonyl}-l,23Atetnihydroisoqiii^ 
acetate. 

This was prepared from 78a on a 0.36 mmol scale following the method described for 
48b. The product was isolated in 98% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ether 40:60 v/v). 

78c (3R)-2.{(2R,5S).l.((2R).lvm-Butyloxycarbonyl-2^-dihydroindole.2^bonyI). 
5.pheny|.pyrroUdine-2-carbonyl}-l^,4.tetrahydroisoquinoline-3-aceticadd. 

This was prepared from 78b on a 0.35 mmol scale foUowing the mediod described for 
If. The product was isolated in 45% yield (95 mg) after flash chromatography on silica 
gel (eluaiu EtOAcipet etherrAcOH 60:40:3 v/v/v). 
HPLC System A tR=I5.T >99% 
Mass spec (FAB) m/e=6l0 [M+H1+ . 
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EXAMPLE 79 




CH3 

I 

o 



30a 

1c 



I'; 



2)PxoOMe 



Y L O^N-\ 



CH3 H3C 



O 



79b "3^ 79c 





OD ~ 




79d . o 



79a Ethyl (2It5S)-H(2R).l-fert-butyloxycarbonyl.23^1ihydraindoIe-2-carlroiiy^ 
pheiiyi-pyrroUdine-2-carbo)^late. 

This was prepared &bm 30a on a 1.37 mmol scale foUowiag ihe method described for 
48b. The product was isolated in 86% yield after flash chromatography on alica gel 
(eluant EtOActhexane 35:65 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.29 
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79b (2It5S)-l-((2R)-l-te/T-Butyioxycarbonyl-23^ydroiiidole-2<arbonyl)*5- 
phenyl-pyiTolidine-2*carboxyiic add. 

This was prepared from 79a on a 1.18 ramol scale following the mediod described for 
If. The product was isolated in 66% yield and used widiout further purification. 
Rf (ElOAcUiexane:AcOH 80:20:2 v/v/v) 0.31 

79c Methyl N-{(3R).2^rr-butyloxycarbonyl-l^,4-tetrahydroisoqiiinoUiie-3- 
acetyl}>proiiiiate. 

This was prepared from lb on a 1.25 mmol scale in two steps, lb was hydrolysed 
following the method described for If. and the crude acid was coupled to ProOMe 
foUowing the mediod described for Id. The product was isolated in 86% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 60:40 v/v). 
Rf (EtOAczhexane 60:40 v/v) 0.23 

79d Methyl N-{(3R).2.{(2R,5S).l-((2R).l4eif-butyloxycarbonyl.23-diliydniindole.2- 

carbonyl).5-phenyi-iqrm>Udine-2<arbonyl^l^,4-tetnihydroisoqiiinQUi^ 

proiinate. 

This was prepared from 79c on a 0. 14 ramol scale in two steps. 79c was deprotected 
following die mediod described for Ic, and die crude amine was coupled to 79b following 
the mediod described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant £tOAc:hexane 80:20 v/v). 
Rf (EiOAc:hexane 80:20 v/v) 0.19 

79e N-{(3R).2-{(2R^S)-l-((2R).l^m-Batyloxycarbonyl-23-dihydroindole-2- 

carbonyi)«5-phenyi-pyiToUdine-2-cari)onyl}.1^3,4<teti^ydroisoqtunoline-3-ace^}- 
pnriine. 

This was prepared from 79d on a 0.14 ramol scale following die mediod described for 
If. The product was isolated in 45% yield f45 rag) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A tR=l8.5' >98% 
AAA Peptide content=91% 
Mass spec (FAB) ra/e=707 [M+H)+ 
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80a Metbyl N-{(3RV2-4eft-batyioxycarbonyl-l^,4-tetrataydroisoquiiu)line-3^ 
aceQrO-D-proUnate. 

This was prepared from lb on a 1.25 mmol scale following the method desciibed for 
79c using D-ProOMe. The product was isolated in 43% yield after flash chromatography 
on silica gel (eluant EtOAc:hexane 70:30 v/v). 
Rf (EtOAcrhexane 60:40 v/v) 0.27 
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80b Methyl N-{(3R).2.{(2R^).l.((2R).l-te/t.butyloxycarbony|.23-daiyiiroindole-2- 

caitoiiyi)-5-pheiiyi-pyiToUdine-2-^bonyl}aX3Atetrahydroisoqi^ 

D-proiinate. 

This was prepared from 80a on a 0.13 mmol scale following the meihod described for 
79d. The product was isolated in 100% yield after flash chromaiogniphy on silica gel 
(eIuantEtOAc:hexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0. 1 8 

80c N.{(3R).2-{(2RSS)-l-((2R)-l.tert.ButyloxycarbDnyI-23.dihydn)indole.2. 

carbonyl>5-phenyl-pyrroUdine-2-carbonyl^lA3,4.tetrahydroisoqiiinoiine-3-^ 
D-proline. 

This was prepared from 80b on a 0.13 mmol scale foUowing the method described for 
If. The product was isolated in 50% yield (49 mg) after flash chromatography on silica 
gel (eliiantCHCl3:MeOH:AcOH 50:2:1 v/v/v). 
HPLC System A ^sl7.8' >98% 
AAA Peptide conten^l% 
Mass spec (FAB) m/e=707 (M+H1+ 

EXAMPLE 81 




81a 81b 



81a Methyl (3R)-2.{(2R3S)-l.((2R).l.neopentyIoxycarbonyl.23^ydroiiuiole-2. 

carbonyl).5-phenyi-pyiTolidine-2.carbonyihlA3«4.tetrahydroisoquinoUne-3' 
acetate. 

This was prepared from 78b on a 0.27 mmol scale in two steps. 78b was deprotected 
following the method described for Ic. and the crude amine was reacted widi neopentyl 
chlorofoimate foUowing the meihod described for 72a (excluding the final hydrolysis). 
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The product was isolated in 70% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ether 25:75 v/v). 

81b (3R)-2-{(2R^S)-H(2R)-l-Neopentyloxycarbonyl.23Hiihyd^^ 
5-phenyi-pyrrolidine-2-carbonyI}-1.23,4-tetcahyd 

This was prepared ftom 81a on a 0.19 mmoi scale following the method described for 
If. The product was isolated in 70% yield (82 mg) after tlash chromatography on silica 
gel feluant EtOAc-pet edienAcOH 50:50:2 v/v/v). 
HPLC System B tR=l7,5' >95% 
xMass spec (FAB) m/e=624 [M+H1+ 

EXAMPLE 82 




82a 82b 



82a Methyl (3R).2-{(2R,5S)-l^(2R).l<ydohcxyIoxycarbonyl.23Mfihydrom^^ 

carbonyl)-5-phenyl-pyiTolidine-2<arbonyl}«lJL3,4-tetrahydr 

acetate. 

This was prepared from 78b on a 0.27 mmol scale following the method described for 
81a using cyclohexanol instead of neopentyl alcohol. The product was isolated in 62% 
yield after flash chromatography on silica gel (eluant EtOAc:pet. ether 20:80 v/v). 

82b (3R)-2-{(2R^S)-l-((2R)-l.Cydohexyloxyca]Aonyl-23^ 

carbonyl)-3*phenyl*pyrFoIidine-2*carbonyl}.l^J,4-teti^ydroi^^^ 

add. 

This was prepared from 82a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 82% yield (86 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
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HPLC System B 1^=18.1* >98% 
Mass spec (FAB) in/e=636 [M+H1+ 



EXAMPLE 83 




83a Methyl (3R)-2^(2R3S)-l-((2R).H2-adaiiiantyl)oxycarbonyI.2^^ycin>mdole. 

2HMriM)iiyl).5-phenyl.pyiToUdine.2HarlH)nyl}-lA3^tete^ 

acetate. 

This was prepared from 78b on a 0.27 mmoi scale foUowing the method described for 
81a using 2-adamantanol instead of neopentyl alcohol. The produa was isolated in 72% 
yield after flash chromatography on silica gel (eluant EtOAc:peL ether 20:80 vfv). 

83b (3R)-2-{(2R^S)-l-((2R).l.(2.Adaiiiantyl)oxycarbony|.23.dihydroindole.2- . 

carbonyl)-5-pheny|.pyiTolidine.2<ari)onyl}.1^3,4-tetrahydroisoqiiinoUne.^^ 
add. 

This was prepared from 83a on a 0.19 mmoi scale foUowing the method described for 
If. The product was isolated in 66% yield (88 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. cthenAcOH 50:50:2 v/v/v). 
HPLC System B tRs2i.4' >99% 
Mass spec (FAB) m/e=687 [M]-^ 
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EXAMPLE 84 



Q 




84a (3Ry-1^.4-Tetrahydro-beiiz[/]isoqiiinoIine-3^arboJ7ljc add hydrochloride. 

A mixture of D-3-(l-iiaphihyl)-alanine (5 g. 23.2 mmol). 37% formalin (9 mL) and 
cone. HCl (40 mL) was heated on a steam bath for 30 min. with occasional swirling. 
Further formalin (6 mL) and HCl (15 mL) were added and heating was continued for 3 
hrs. The mixture was cooled to 40C and allowed to stand for 2 hrs. The solid product 
was collected, washed with cold H2O and acetone, and dried over KOH to give the title 
compound G.2 g, 52%). 

84b Methyl (3R)-1^4.4-tetrahydro-beiiz(/]isoqiuiioline-3<arbo:grlate hydrochloride. 

This was prepared from 84a on a 6.05 mmol scale following the method desciibed for 
26a. The produa was isolated in 43% yield after flash chromatography of die fiee amine 
on silica gel (eluant EiOAc) and stored as the hydrochloride. 



wo 93/20099 



PCr/GB93/00614 



121 

84c xMethyl (3R).2.{(2IL5SVl-le/t.butyloxycarbony|.5-phenyl.pyrroUdine.2. 
carbonyl}-1^.4-tetrahydro>benz(nisoqiiinoIine-3<arboxylate. 

This was prepared from 67b and 84b on a 0.50 mmoi scale foUowing the method 
described for Id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAcipet ether 30:70 v/v). 

84d Methyl (3R)-2.{(2R^S)-l.{(2RVl^e/t.butyloxycarbonyl.2jMiihyclroiiidoIe-2. 

carbonyl).5.pheny|.pyrroUdine-2.carboiiyl}-lA3,4.tetraliydnHbeiizW^ 
3*carboxylate. 

This was prepared from 84c on a 0.41 mmol scale foUowing the method described for 
48b. The product was isolated in 817f yield after flash chromatography on siUca gel 
(eluant EtOAcrpet edier 40:60 v/v). 

84e (3R)-2.{(2R^S)-l.((2R)-l-/m.Butyloxycarbonyl-23-dihydroindole-2-carbonyI). 

5.plieiiyl-pyrroUdine-2Hwbonyl}-l^.4-tetrahydro.ben2y]isoqiunolme-^ 
carboxylic add. 

This was prepared bom 84d on a 0.33 mmol scale foUowing the method described for 
If. The product was isolated in 74% yield C157 mg) after flash chromatography on sUica 
gel (eluant EtOAc:peL edierrAcOH 55:45:2 v/v/v). 
HPLC System A tR=23.0' >98% 
Mass spec (FAB) m/e=646 (M+H]+ 
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EXAMPLE 85 




85e 85f 

8Sa(3R)>2-im-Botyioxycarbonyl-lJ3.44etrahydnHbenzi/]isoquinoto 
add. 

This was prepared from 84a on a 6.05 mmol scale following the method described for 
la. Hie product was isolated in 41% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 35:65:2 v/v/v). 
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8Sb. Methyl (3R).2^/».butyloxycaitony|.1^.4.tetrahydro-beii2(/Jisoquinotine.3- 
acetate. 

This was prepared from 85a on a 15 mmol scale following the method described for lb. 
The imennediaie diazoketone was isolated in 80% yield after flash chromatography on 
siUca gel (eluam EtOAc:peL eUier 25:75 v/v), and the product was isolated in 75% yield 
after flash chromatography on silica gel (eluant EtOAc:peL ether 18:82 v/v). 

8Sc Methyl (3R).l A3,4.tetrahydro-benzWisoquinoline.3.acetate hydrochloride. 

This was prepared from 85a on a 0.49 mmol scale following the method described for 
Ic The product was used without purification assuming a yield of 100%. 

85d Methyl (3R)-2-{(2ILSS).l^/t.butyloxycarbony|.5.pheny|.pyrroUdine-2. 
carbonyl}-l^,4-tetrahydro-benz[/]lsoquinoljne-3-acetate. 

TTiis was prepared from 67b and 85c on a 0.49 mmol scale foUowing the raediod 
described for Id. TTie product was isokued in 81% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 

85e Mettiyl (3R)-2.{(2R^S).H(2RVl^rt.biityloxycai*onyI.2,3HBhydiwliidole.2^ 

carbony^).5^phenyi.pyrroUdtae.2<a^bonyl^lJJAtet^dlydnJ.bellzWI^ 
3-acetate. 

This was prepared from 8Sd on a 0.40 mmol scale foUowing die mediod described for 
48b. The product was isolated in 87% yield after flash chromatography on silica gel 
(eluant £iOAc:peL edier 40:60 v/v). 

85f (3R)-2.{(2R4S).l.((2R).l.ten.Butyloxycarbony|.23^ydnjindole.2-carbonyl). 

5-pheny|.pyiTolldine.2-carbonyl}.1.2^^tetrahydro-benz(nisoquinoUne.3.acetic 
add. 

TWs was prepared from 85e on a 0.36 mmol scale following the meUiod described for 
If. The product was isolated in 64% yield (151 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL etherAcOH 55:45:2 v/v/v). 
HPLC System A 1^=24.1* >99% 
Mass spec (FAB) m/e=560 [M+H-B0C1+ 
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EXAMPLE 86 




86a Ethyl (2R)*2-le/t«butyloxyGarbonyIai]iino*5H>xo-6*phenyi^^ 

To a stined solution of ethyl N-BOC-D-pyroglutamaie (2.06 g. 8 mmol) in THF (10 
niL), cooled to -TS^C under N2, was added dropwise a solution of benzylmagnesium 
cbloride in THF (5 mU 2N. 10 mmol). The mixnire was allowed to warm to room 
temperature over I hr,, and was tiien poured into 5% aq. KHSO4. The mixture was 
extracted with EtOAc. and the organic phase was washed with satd. KHCO3 ^^rine. 
filtered (Whatman^ IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAcrpeL ether 30:70 v/v) to give 
the title compound (1.5 g, 54%). 
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iH NMR 8 i.28 (3H.U=7Hz): 1.47 f9H.s); 3.73 (2as); 4.19 (2H.qJ=7Hz) 

86b Ethyl (2R^)-5-benzyi-pyrroiidine-2^:arboxyiate. 

A solution of 86a (1.5 g, 4.3 mmol) in CHoCb (20 mL) and TFA (20 mL) was stined 
at 0°C for 1 hr. then concentrated in vacuo, finally with CCI4 azeotrope. The residue 
was taken up in EtOH (30 mL). To this solution was added AcOH (3 mL), then 
diisopropylethylamine (0.87 mL. 5 mmol) and finaUy NaBHsCN (0.82 g. 13 mmol) in 
three portions. The mixture was stirred at room temperature for 3 hr.. dien die solvent 
was evirated in vacuo. The residue was partitioned between EtOAc and satd. KHCO3, 
and the organic phase was washed with brine, filtered (Whatmanii IPS phase separator), 
and concentrated in vacuo. The residue was purified by flash chromatography on silica 
gel (eluant EtOAc:peL ether 60:40 v/v) to give die tide compound (410 mg, 41%). 
iH NMR 5 1.28 (3H.U=7H2); 175 (iaddJ=14.7Hz); 2.89 (lH,ddJ=14.7Hz); 4.19 
(2ILq,J=7Hz) 

86c Ethyl (2ItSS)-H(2R)-Weit.butyloxycaitonyI-23-dihydnnndole-2.carbonyl)-S- 
beiizyi.pyiTolidine'2<arboxylate. 

This was prepared from 86b on a 1.76 mmol scale following die method described for 
48b. The product was isolated in 86% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 25:75 v/v). 

86d (2R^S)-l-((2R).l-tert.Butyloxycarbonyl-2.3-dihydroiiidolfe-2-carboiiyl)-5- 
beiizyi-pyrrolldine-2orboxyllc add. 

This was prepared from 86c on a 1.51 mmol scale following the mediod described for 
If. The product was used widiout purificadon. assuming a yield of 100%. 

86e Methyl (3R)-2-{(2R,5S)-l.((2R)-l-te/t.butyloxycarbony|.2J.dihydroindole.2- 
carbonyl).5-benzyl-pyrrolidine-2^rbonyl}-l,23,4-tetrahydrojsoquinoUne>3-acetate. 

This was prepared from Ic and 86d on a 0.50 mmol scale following die meUiod 
described for Id. The product was isolated in 97% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 
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86f (3R)-2-{(2R3S)-l-((2R)-l-/m-Butyloxycarbonyl-Z3-dihydroindoIe-2-carbonyI)- 
5-beiizyi-pyrrolidine-2'Carbonyi }>1^.4<tetrahydroisoqiiinoiine-3-acetic acid. 

This was prepared finom 86e on a 0.49 mmoi scaie following the mediod described for 
If. The product was isolated in 49% yield (150 mgj after flash chromatography on silica 
gel (eluant EtOAcn>eL etbenAcOH 60:4():2 v/v/v). 
HPLC System A tf^= 15.2' >99% 
Mass spec (FAB) m/e=624 \M+H\* 



EXAMPLES? 




87e 



87f 
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87a Ethyl (2R)-3.4Klihydro.5-(2-iiapbthyl)-2H-pyrrole-2-carboxylate. 

To a stiired solution of ethyl N-BOC-D-pyroglutamaie (2.06 g. 8 mmoi) in THF (10 
mL), cooled to -78«C under N2. was added dropwise a solution of I-naphthylraagnesium 
chloride in TEff (5 mL, 2N, 10 mmol). The mixture was allowed to warm to room 
temperature over I hr.. and was then poured into 5% aq. KHSO4. The mixture was 
extracted widi BOAc. and die organic phase was washed with satd. KHCO3 and brine, 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 
taken up in CHoCb JlO raL) and TFA (20 mL) and stirred at (PC for 1 hr. then 
concentrated in vacuo, tlnaUy wiUi CCI4 azeotrope. The residue was taken up in satd. 
KHC03 and extracted twice with EtOAc. The combined organic phases were washed 
with brine, filtered (Whatman^ IPS phase separator), and concentrated in vacuo. The 
residue was purified by flash chromatography on siUca gel (eluant EtOAc:peL eUier 20:80 
dien 40:60 v/v) to give Uie title compound (605 rag, 28%). 
iH NMR 5 1.43 (3H.t,J=7Hz); 4.41 (2H,q J=7Hz); 5.04 (IHjn) 

87b Ethyl (2R3S)-5-(2^naphthyl).pyiToUcUne.2^boxylate. 

This was prepared from 87a on a 2.27 mmol scale following the method described for 
30a. the product was isolated in 56% yield after flash chromatography on silica gel 
(eluant EtOAc:peL edier 30:70 v/v). 

iH NMR S 1.43 (3H.tJ=7Hz): 4.08 ( lH.m); 4.35 (2H,q J=7Hz): 4.48 (Ittm) 

87c Ethyl (2R5S).l.((2R).l.te/».butyloxycarbony|.23HUhydroindole-2-carbonyl)-5. 
(2-iiaphthyl)-pyrrolidine-2-carboxyiate. 

This was prepared from 87b on a 1.26 mmol scale following the mediod described for 
48b. The product was isolated in 99% yield after tlash chromatography on siUca gel 
(eluant EtOAcrpet edier 30:70 v/v). 

87d (2R4S)-l-((2R)-l-tert.Butyloxycarbony|.2J-dihydroindole.2.carbonyl)-5-(2. 
naphthyl)-pyiToUdine*2-carboxylicadd. 

This was prepared from 87c on a 1.25 mmol scale following the method described for 
If. The product was used widiout purification, assuming a yield of 100%. 
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87e Methyl (3R)-2.{(2R^S)-l-((2R).l./m.butyloxycari)onyi-23^ydroind^ 

carbonyl)-5^2-naptathyi>pyiToiicUne*2H:arbonyi}-1.2J«4-tet^ 

carboxylate. 

This was prepared from 26a and 86d on a 0.31 mmol scale following the method 
described for Id, Hie product was isolated in 95% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

87f (3R)-2-{(2R^)-H(2R)-l-(»/t-ButyloxycarboiiyI.23^ 

5-(2*iiaphthyI)-pyrrofidine-2H:arbonyI}*lJ3.4-tet^ 

add. 

This was prepared from 87e on a 0.30 mmol scale following die mediod described for 
If. The product was isolated in 48% yield (93 mg) after flash chromatography on silica 
gel (eluant EtOAcipeL ethenAcOH 60:40:2 v/v/v). 
HPLC System A 1^=16.5' >98% 
Mass spec (FAB) m/e=646 [M+H1+ 
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88a Ethyl (2S^RVl-((2R).l-<en.biityloxycariK>iiy|.2J-4iiIiydroiiidole-^ 
phenyl«pyiTolidine>2-carboxyiate. 

This was prepared from ethyl (2SJR)-5-phenyi-pyrroli(iuie-2-carboxylate (the 
enantiomer of 30a) following the method described for 48b. The product was isohited in 
97% yield after flash chromatography on silica gel (eluani EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 40:60 v/v) 0.27 

88b (2S^)-H(2R)* l-fer«-Butyloxycarboi^l*23-dibydroindoIe-2<arboiiyl)-5- 
phenyi-pyrrQiidine-2-carboxylic add. 

This was prepared from 88a following the method described for If. The product was 
isolated in 69% yield and was used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.38 
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88c . Methyl (3R)-2-{(2SoR)-l-((2R)-l.r£it-butyloxycarbonyl-23-dmydn>i 

carbonyi)-5-phenyi*pyiTotidine-2-carbonyl}-lJ;j,4-tetrahy(iroi^ 

carboxylate; 

This was prepared from 26a and 88b on a 0.20 mmoi scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (ehiant EtOAc±exane 50:50 v/v). 
Rf (EtOAc:hexane 50:50v/v) 0.24 

88d (3R)-2-{(2S4R).l-((2R)-l-l^n-Butyioxycarboiiyi-2J-dihy^^ 
5-phenyi-pyrroUdine-2K:ailH>nyl}-l«23«4«tetrahydroisoqw 

This was prepared from 88c on a 0.20 mmol scale following the method described for 
If. The product was isolated in 55% yield (66 mg) after flash chromatography on silica 
gel feluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A tR=19.8' >98% 
Mass spec (FAB) m/e=595 [M]+ 

EXAMPLE 89 




BSa a9b 



89a Methyl {3R)-2-{(2S.5R)-H(2R)-l-fe/t-butyloxycartonyl-23.dihydroindol^ 

carbonyl)-5-phenyl-pyiTolidine-2-carbonyl}-lJ3«4-teti^ydroisoquinoU^ 

acetate. 

This was prepared from Ic and 88b on a 0.20 mmol scale following die method 
descnbed for Id. The product was isolated in 87% yield after flash chromatography on 
silica gel (eluanc EtOAc:hexane 50:50 v/v). 
Rf (EtOAcrhexane 50:50v/v) 0J16 
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89b (3R)-2-{(2S^R).l.((2R).l.ttrt-Butyioxycarbonyl-23-dihydroindole.2-carbonyl)- 
5-phenyl-pyiToUdine-2-caitonyi}-lJ3.4-tetrahydroisoqiunoiine-3-aceticadd^ 

This was prepared from 89a on a 0.17 mmol scale following the method described for 
If. The produa was isolated in 53% yield (55 rag; after flash chromatography on silica 
gel (eluant ElOAc±exane:AcOH 55:45:2 v/v/v). 
HPLC System A tR=20.3' >95% 
Mass spec (FAB) m/e=610 (M+H1+ 



EXAMPLE 90 




90a Methyl N-phenethyl-N.((2R)-l-<e/t.butyloxycarbony|.2J-dihydroiiidole-2. 
carbonyO-giydnate. 

This was prepared from 32a and 48a on a 0.70 mmol scale foUowing the mediod 
described for Id. The product was isolated in 88% yield after flash chromatography on 
alica gel (eluant £tOAc:peL ether 25:75 v/v). 

90b N-Phenethyl-NK(2R)-l-ie/».butyloxycartM>nyl-2J-dihydroiiidole.2-carb^ 
glycine. 

This was prepared from 90a on a 0.50 mmol scale foUowing the mediod described for 
If. The product was used without purification, assuming a yield of 100%. 
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90c Methyl (3R)*2-{N-phenethyl-N-((2R)-l-/m-butyloxycarbonyl-23*dmy 
2-carbonyl)-giycyi}*123«4-teti^ydn)isoqiiinoUne-3-€arboxylate. 

This was prepared from 90b and 26a on a 0.50 ramol scale following the meihod 
described for Id. The product was isolated in 54% yield after tlash chromatography on 
silica gel (eluant EtOAcrpet ether. AcOH 35:65:2 v/v/v), 

90d (3Ry-2.{N-nienethyl-N-((2RVl-rm-bunrloxycarbonyl.23-d^ 
carbonyl)-giycyl}*1^.4-tetrahydroisoqiiuwIin^ add. 

This was prepared from 90c on a 0.27 inmol scale following the method described for 
If. The product was isolated in 72% yield (114 mg) after fkish chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 55:45:2 v/vAr). 
HPLC System A tR=l9.9' >99% 
Mass spec (FAB) ni/e=584 tM+Hl+ 

EXAMPLE 91 




91a Methyl N-3-pbenyipropyl-N-((2R)-l<4e/t-butyloxycarbonyl-23-dihycta^m^ 
carbonyO-g^ydnate. 

This was prepared from 44a and 48a on a 3.52 mmoi scale following the method 
described for Id. The product was isolated in 55% yield after flash chromatography on 
silica gel (ehiant EtOAc:hexane 40:60 v/v). 
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Rf (ElOAc:hexane 4():60 v/v) 0.31 

91b N-3-I*enylpropy|.i\.f(2R)-l./m.butyloxycarbony|.2J.diIiydroindole.2- 
carbonyi)>glydiie. 

This was prepared from 91a on a U.98 mmol scale following the method described for 
If. The product was used wiUioui purification, assuming a yield of 100%. 

91c Methyl (3R)-2.{N.3.phenylpropy|.N^(2R).l.ft?/f.botyloxycarbonyI.23. 
dihydroindoIe.2<arbonyI).glycyI}.lJ3Atetrahydi«isoqiuiioliiie-3OTb^ 

This was prepared from 26a and 91b on a 0.98 mmol scale foUowing the method 
described for Id. The product was isolated in 25% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAcAexane 40:60 v/v) 0.17 



91d (3R)-2.{N-3-Phenylpropyl-N.((2R>l^it.butyloxycarbony|.23^ydn»iiidole-2- 
carbonyl).glycyl}.lA3,4.tetrahydroisoqirinoUiie-3Karboxylic add. 

This was prepared ftom 91c on a 0.25 mmol scale following the method described for 
If. nw product was isolated in 43% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAcdiexanerAcOH 70:30:1 v/v/v). 
HPLC System A tR=20.1' >98% 
iVIass spec (FAB) m/e=598 [M+H1+ 
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EXAMPLE 92 




92a Methyl N-benzyi-g^ycinate. 

This was prepared firom benzyiamine on a 4.58 mraol scale following the method 
descilbed for 32a. The product was isolated in 95% yield and used without further 
purificatton. 



92b MeQiyl N>beiizyl*N-((2R)-l'ieit-lmtyloxycarbonyI-23-dihydioin(iole-2> 
carbonyD-^dnate. 

This was prepared firom 92a and 48a on a 4.37 mmoi scale following the method 
described for Id. The product, was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAcdiexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.38 
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92c . N-Ben2nrl-N-((2R)*l-fe/t-butyloxycarbonyl-23^ydrdndoie-2>carbonyl)> 
giydne. 

This was prepared from 92b on a 1.43 mmol scale following the method described for 
If. The product was used without puriticaiion. assuming a yield of 100%. 

92d Methyl (3R)-2-{N-beiizyl-N-((2R)-l-/m.butyloxycaitonyl^23Hiihydnriiulole-2- 
carbonyl)>giycyl}-l^,4>tetrahydroisoquinoline-3'acetate. 

This was prepared from Ic and 92c on a 1.43 mmol scale following the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.18 

92e (3R)-2-{N-Benzyi-N-((2R).l-fm-butyloxycarbonyl-2^dihydroindole-2- 
carbonyl)-^yqrl}-i;!3,4-t^rahydroisoquinoline-3-aGeticadd. 

This was prepared from Wd on a 1.07 mmol scale following the method described for 
If. The product was isolated in 59% yield (374 rag) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 65:35:1 v/v/v). 
HPLC System A 1^=19.4' >95% 
Mass spec (FAB) m/e=584 [M+HI**- 

EXAMPLE 93 




93a 93b 

93a Methyl (3R)-2-{N-phenethyl-N-((2R)-l-re/T-botyloxycarbonyl.23Klfliydroindole- 
2.carbonyl>gIycyl}-iaJ,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from Ic and 90b on a 0.41 mmol scale foUowing the method 
described for Id. The product was isolated in 83% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 35:65 v/v). 
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93b (3R)-2-{N-Phenethyi-N-((2R)-l-/m-batyioxycarbonyi-2J-dihydroindole-2- 
carbonyi)-giyqri}-1^.4-tetrahyciroisoquinoiine-3'aceticadcL 

This was prepared from 93a on a 0.34 raraoi scale following the method described for 
If. The product was isolated in 54% yield ( 1 10 mg) alter flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B 1^=15.0' >959& 
Mass spec fFAB) m/e=598 [M+H1+ 



EXAMPLE 94 




94a 94b 



94a Methyl (3R)-2-{N-3.PheiiyipropyI-N-((2R).l^/t-butyloxycarboiiyI-23- 
dihTdroindole-2>carbonyl)>glycyl}.l^y4-tetrahydnisoquinoiine>3-^ 

This was prepared from Ic and 91b on a 0.98 mmol scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 4S:SS vAv). 
Rf (EtOAcrhexane 45:55 v/v) 0.15 

94b (3R)-2-{N-3-Pheiiyipropy|.N.((2R).l.tert.butyIoxycarbonyl.23.dihydroiiidole-2- 
carbonyl)>glyi7l}>1^.4-tetrahydroisoquinoilne'3-aceticacid. 

This was prepared from 94a on a 0.67 mmol scale following the method described for 
If. The product was isolated in 55% yield (228 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40: 1 v/v/v). 
EIPLC System A 1^=21.0' >98% 
Mass spec (FAB) m/e=61 1 [M]*^ 
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EXAMPLE 95 



H 




95a Methyl 3-phenethyianiino-propanoate. 

This was prepared from phenylacetaldehyde and P-alanineOMe on a 2.25 ramol scale 
following the method described for 42a. The product was isolated in 40% yield after 
flash chromatography on silica gel (eluant CHCl3:MeOH:AcOH 35:2: 1 v/v/v). 

95b Methyl HN-phenethyNN<<(2R).l-i»ft.butyioxycarbonyl-23-dihydraindoIe>2> 
carboiqri)*anilno)-propanoate. 

This was prepared ftom 40a and 95a on a 0.92 mmol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica geUeluant EtOAc:hexane 25:75 v/v). 
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95c 3-{N-Phenetbyl-N-((2R)-l-ten-butTioxTcarbonyi>2J-dihydroindoie-2<arbonyi)- 
aminoHpropanoic add. 

This was prepared irom 95b on a 0.59 inmol scale following the method described tor 
If. The product was isolated in 54% yield after flash chroniatography on silica gel 
(eitiantEtOAc:faexane:AcOH 50:50:1 v/v/v). 
HPLC System A Ir=15.9' >98% 
Mass spec (FAB) m/e=439 [M^Hl-** 

95d Methyl (3R)-2.{3•{N•pheIlethyl-N-((2R)•l-<ef^batyioxycarbonyl•23- 

dihydroindoIe-2<arboiiyl)-aimno}>propam>yI}-lJL3«4-tetrahydrais^ 

acetate. 

This was prepared from 26a and 95c on a 0.15 ramol scale following the method 
described for Id. The product was isolated in 100% yield after flash chtomamgraphy on 
silica geKeluant EtOAc:hexane 60:40 v/v). 
Rf (EtOAc±exane 70:30 v/v) 038 

95e (3R)-2-{3*{N-Pheiiethyl-N-((2RM-ftft-baQrloxycarbonyi-23-dlbydroindole-2- 
carbonyl)-aiiiiiio}^ropanoyi}-1.2^tetrahydroisoqiiinoline-3>aeetic add. 

This was prepared from 95d on a 0.15 mmol scale following die mediod desciibed for 
If. The product was isolated in 56% yield (50 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A 1^=19.3' >95% 
.Mass spec (FAB) m/e=598 [M-t-H]''- 



EXAMPLE96 




96a 96b 
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96a Methyl(3R).2.{N>pheiiethyi.N^(2R).l.benzyloxycaii>onyl-23Hlihyfiroindoi^^ 
carbonyl)-glyQrl}.iX3^tetrahydroisoquinoluie-3-acetate. 

This was prepared from 93a and benzyl chlorofonnate on a 0.46 mmol scale following 
the method described for 81a. The product was isolated in 100% yield and used widiout 
furdierpoiification. 
Rf (EtOAc:peL ether 40:60 v/v) 0.17 

96b (3R)-2-{N-Phenethy!.N^(2RVl-benzyloxycaitonyl-2,3^ydroiiidole-2- 
carbony])-giycyI}.1^3,4-tetrahydroisoqiiinoiine>3-acedcacid. 

This was prepared from 96a on a O.46 mmol scale following the method described for 
If. The product was isolated in 67% yield ( 194 mg) after flash chromatography on silica 
gel (eluant EtOActpet ether:AcOH 55:45:1 v/v/v). 
HPLC System B 1^=14.8' >98% 
Mass spec (FAB) m/e=441 [M+H-CmtJ+ 

EXAMPLE 97 




97a 97b 



97a Methyl (3R)-2-{N.phenethy|.N-((2R).l-neopentyloxycarbony|.2^ 
ditaydroiiidole-2<arbonyl)^y(7l}.1^^4-tetrahydn>isoqujnoUne-3-acet^ 

This was prepared from 93a' on a 0.46 mmol scale following the method described for 
81a- The product was isolated in 100% yield and used widiout further purification. 
Rf (EtOAc:peL ether 40:60 v/v) 0.21 

• 

97b (3R)-2-{N-Phenethyl.N^(2R).l-neopentyloxycarbony|.23<Uhydroindole-2- 
carbonyl)-giycyl}-l^,4-tetraliydroisoquinoUne-3-aceticadd. 

This was prepared from 97a on a 0.46 mmol scale following the mediod described for 
If. The product was isolated in 35% yield ( 101 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 50:50:1 v/v/v). 



wo 93^0099 



PCr/GB93/00614 



I-IO 

HPLC System B tR=l6.2* >90% 
Mass spec (FAB) m/e=612 rM+Hl+ 

EXAMPLE 98 




98a 98b 



98a Methyl (3R).2.{N.phenethyI-N.((2R).l-cydohexyIoxycarbonyI-2J- 
dihydn]mdoIe>2.4arbonyi)-giy(7l}.l^,4>tetrahydroisoqtunoline-3«aceta 

This was prepared from 93a on a 0.46 mmol scale following the method descdbed for 
82a. The product was isolated in 100% yield and used widiont further purification. 

98b (3R)-2-{N-Phenethyl.NK(2RVlHydohexyioxycarboiiyI-23Hiihydroi^ 
carbonyl)^yGyl}-l,23<4-tetnihydrQisoqiiiiioIjne>3>acetic add. 

This was prepared from 98a on a 0.46 nunol scale foUowing the method described for 
If. The product was isolated in 25% yield HA mg) after fla^ chromatogr^hy on silica 
gel (eluant EtOAcrpeL ether:AcOH 50:50:1 vMv). 
HPLC System B tR=17.6' >90% 
Mass spec (FAB) ni/e=624 IM+H1+ 
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EXAMPLE 99 



a 




99e g9f 

99a 3-Chlorophenyiacetaldehyde. 

This was prepared from 3-chlorophenethyI alcohol on a 9.58 mmol scale using the 
standard Swem oxidation conditions (A.J. Mancuso et cd, J.Org.Chenu, 43, 2480, 1978). 
The product was used widiout purification assuming a yield of 100%. 



99b Methyl N-3Hdilorophenethyl-giycinate. 

This was prepared from 99a on a 9.58 mmol scale following the mediod described for 
42a. The product was isolated in 5.5% yield after flash chromatography on silica gel 
(eluant EtOAcdhexane 80:20 v/v). 
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99c Methyl N«3«€Morophenethyi-N.((2R)-l^/t.batyloxycarbonyl^ 
2-carbonyl)-gIyciiiate. 

This was prepared from 99b and 48a on a 0.50 ramol scale following the method 
described for IdL The product was isolated in 47% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 35:65 v/v). 
Rf (EtOAc±exane 40:60 v/v) 0.29 

99d N-3-CUorophenethyl*N-((2R)-l-l(e/t-butyioxycarbonyl-23H^ 
carbonyD-giycine. 

This was prepared from 99c on a 0.24 mmoi scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

99e Methyl (3R).2.{N.3.cWorophenethyl.N«<(2R)-l-te/t.butyloxycarbonyl.2^^ 
dihydroindole-2-carbonyi>gIycyi}«1^^4-tetrahydroisoqamoline-3*ac^ 

This was prepared from Ic and 99d on a 0.12 mmol scale following the method 
described for Id. The product was isolated in 23% yield after flai^h chromatography on 
silica gel (eluant EtOAcihexane 45:55 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.25 

99f (3R)-2-{N-3-CUorophenethyI-N-((2R)-l-l&/T-butylQxycarbonyi-2;3- 
dihydroindole-2<arbonyl)-g)ycyl}-14L3,4-tetrahycin>isoq^ 

This was prepared from 99e on a 0.028 mmol scale following die mediod described for 
If. The product was isolated in 71% yield (12 mg) after flash chromatogr^hy on silica 
gel (eluant EtOAcrhexane: AcOH 65:35:2 v/v/v). 
HPLC System A tR-22.0' >80% 
Mass spec (FAB) m/e=632 [M+H1+ 
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H3C+CH3 J^JU "^^f"^ 

lOOe 

lOOa Methyl N-(2-oxo-2*phenylettiyl)-giydiiate. 

This was prepared from 2'-aminoaceiophenone hydrochloride on a 11.6 ramol scale 
foUowing the method described for 32a. The product was isolated in 83% yield after 
flash chromatography on silica gd (eltiant EtOAcrpetether 90:10). 
iH NMR S 3 J6 C2as); 3.70 (Sas); 4.20 (2Hu5); 7.4-7.6 (SHjn); 7.9-8.0 (2Hjn) 

100b Methyl N^2.oxo.2.phenylethyl).N.((2R).l^rt.butyloxycarboiiyI.23. 
dlhydraiiidoIe-2<arbpnyi)>glydiiate. 

This was prepared from 100a and 48a on a 0.97 mmol scale foflowing the method 
described for Id. The product was isolated in 62% yield after flash chromatography on 
silica gel (eluant EiOAcrpet. ether 35:65 v/v). 
Rf (EtOAcrpeL eUier 35:65 v/v) 0.31 
iH NMR 5 1J6 (9H^); 3.74.(3H^) 
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100c NK2-Oxo-2-phenylettiyl)>N-((2R)-l-teff-lmtyioxycarboiq1-23-daiydTO 
carboinrI>g)ycine. 

This was prepared from 100b on a 0.61 mmol scale following the method described for 
If. The produce was isolated in 84% yield and used without further purification. 

lOOd Methyl (3R).2-{N.(2^>xo.2-phenylethy!).N-((2R)-l-<ert.butyloxycarbonyl-23- 
ilihydniindoIe-2<arboiiyi)^y^l}>1^^4>tetrahydroisoquinoIine-3-aixta 

This was prepared from Ic and lOOc on a 0.52 mmol scale following the method 
described for Id. The product was isolated in 49% yield after flash chromatography on 
silica ^ (eluant EtOAcqwL edierAcOK 40:60: 1 v/v/v). 
iH NMR 5 1J6 (9H^s); 355 (3H^) 

lOOe (3R)-2-{N-(2-Oxo.2-pheiiyiethyl)-N<<(2R)-l^rt-biityioxycariionyl-2^ 
dihydraiiidole-2'Carbonyl)>gIy(7l}4^,4-tetrahydraisoquiiiolii^ add. 

This was prepared firom lOOd on a 0.26 mmol scale following the method described for 
If. The product was isolated in 71% yield (113 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet. ethenAcOH 7030:1 vAr/v). 
HPLC System B 1^*13.4' >98% 
Mass spec (FAB) m/e=612 [M4-H]-*- 
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EXAMPLE 101 

H 




101a Methyl N-(2-(3.Indolyl)eUiyl)-glydiiate. 

This was prepared from tryptamine hydrochloride on a 5.0 ramoi scale foUowing the 
method described for 32a. The product was used without purification, assumina a yield . 
of 100%. 



lOlb Methyl N^2-(3-Indolyl)ethyl).N.((2R).We/t.butyloxycarbony|.2J. 
dihyfiroindole-2-carbonyl)-glydnate. 

This was prepared from 101a and 48a on a 1.0 mmol scale foUowing the method, 
described for Id. The product was isolated in 44% yield after flash chromatography on 
silica gel (eluani EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
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lOlc N-(2^3.Indolyl)ethyl).N-((2R).Wm-butyloxycartony|.2J-dihydrora^^^ 
carbonyi)>giydne. 

This was prepared ftom 101b on a«.44 mmol scaie foUowing the method described for 
If. The product was isolated in 40% yield after tlash chromatography on silica gel 
(eluarn EtOAcrpeL ethenAcOH 50:50:2 v/v/v). 
HPLC System A ^^~lOS >99% 
Mass spec (FAB) m/es464 [M+HI*** 

lOld Methyl (3R)-2.{N^2^iidolyl)ethyl).NK(2RH-tert.bntyloxycarboiw^^ 
dihydniindole-2Karbonyl)-gIycgrl}.lA3^tetrahydn>isoqiiinoHne-3.^ 

This was prepared fiom Ic and lOld on a 0.08 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 55:45 v/v). 
Rf (EtOAchexane 55:45 v/v) 0.30 

lOle (3R)-2-{N-(2-(3-IndoIyl)ethyi).N^(2R).Wert-butyloxycarbonyl-2^ 
dftydroiiidole.2<arbonyl).gIycyl}.U3AtetrahydroisoquinoUne-3.aceticacid. 

This was prepared ftom lOld on a 0.08 mmol scale following the meUiod described for 
If. The product was isolated in 56% yield (28 mg) after flash chromatography on silica 
^ (eluant £tOAc±exaneiAcOH 70:30:2 v/v/v). 
HPLC System A 1^^18.2' >95% 
Mass spec (FAB) ni/es659 [M-i-Nal-i- 

EXAMPLE 102 




102b 
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102a Methyl (3R).2.{N.phenethyI.N.((2R).l.tert.batyloxycarbonyl-23. 

dihydroindole.2.carbonyJ).glycyl}.lZ3.4^etraiiydro-beitt(/]l^ 

carboxyiate. 

TTjis was prepared from 90b and 84b on a 0.46 ramol scale following the method 
described for Id. TTie product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL edier 40:60 v/v). 

102b (3RV2.{N.Phenethyl.N^(2R).l.teit.butyloxycarbony|.2J^ydroindo^^^ 
cartonyl).glycyl}.l A3,4.tetrahydi^beiizl/]isoqidnotine.3-c^ add. 

This was prepared from 102a on a 0.32 mmoi scale foUowing die mediod described for 
If. The product was isolated in 68% yield (138 mg) after flash chromatosaaphv on silica 
geUeluani EtOAcrpeL etherrAcOH 60:40:2 v/v/v). 
HPLC System A tR=22.r >98% 
Mass spec (FAB) m/e=634 [M+H]+ 



EXAMPLE 103 



85c + 90b 



O:\C0 

0-^0 O o^N 



HsC'I^CH, 
CH3 - 




o^o o 



H3c4*CH3 




103a 



103b 



103a Methyl (3R)-2.{N-phenethy|.N.((2R).l.tert.butyloxycarbonyI.23. 
dihydroindoIe.^carbonyl).glycyl}.lA3,4.tetrahydro.ben2inisoquinollne.3.acetate. 

This was prepared from 90b and 8Sc on a 0.48 mmol scale following the method 
described for Id. The product was isolated in 85% yield after flash chromatography on 
siBca gel (eluant EtOAc:peL eUier 40:60 v/v). 

103b (3R)-2-{N-Phenethy|.NK(2R).l.te/«.butyloxycarbony|.23.dihydrolndole.2- 
carbonyl).glycyl).l^^tetrahydrd.benz(/]isoqidiio]ine-3-aceticadd. 

This was prepared from 103a on a 0.41 mmol scale foUowing die mediod described for 
If. The product was isolated in 74% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edierAcOH 55:45:2 v/v/v). 
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HPLC System A Ir=22.4' >98% 
Mass spec (FAB) in/es648 



EXAMPLE 104 




o^o — * 

104e 104f 



104a Metlqrl (2R)-l-«e/t-butyloxycarbonyI-23-diliydromdole-2^arboxylate. 

To a stilled soludon of 48a (1.05 g. 4 nunol) and 4-dimethylaiiiiiiopyridine (50 mg, 0.4 
mmol) in CH2a2 (20 mL) and MeOH (10 mL) was added WSCD.Ha (1.54 g, S mmol). 
The mixtme was sdned at room temperature for 3 hrs. and dien concenixated in vacuo. 
The residue was partitioned between ElOAc and HiO, and the organic phase was washed 
widi 10% KHS04, satd. KHCO3 and brine, fflteted (Whatman^ IPS phase separator), and 
concenaated in vacuo to give die tide compound (0.89 g, 80%) as an oil which was used 
without further purification. 
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104b MetbyJ N-((2R).l-/en.butyloxycarbony|.23Hlihydroindole.2.methvl).glyd 

This was prepared from 104a and GlyOMe on a 3.2 mmol scale following the meihod 
described tor 31a. TTie product was isolated in 33% yield after flash chromatography on 
silica gel (eluaniEtOAc:hexane 20:80 toen 40:60 v/v). ^ ' 

Rf (EtOAc:hexane 25:75 v/v) 0.08 

104c Methyl N.pivaloy|.N^(2R).l4«r/t.butyloxycarbony|.2J.dlhyciroindoI^^ 
inethyl>^ydnate. 

To an iceH:old stined solution of 104b (70 mg. 0.22 mmol) and diisopropyletiiylamine 
(0.15 raL, 0.9 mmol) in CH2CI2 (10 mL) was added pivaioyl chloride (80 mL 066 
mmol). mixture was stiired at OOC for 2 his. and then concentrated « vacuo n,e 
residue was partitioned between EtOAc and H2O, and die organic phase was washed widi 
10% KHSO4. satd. KHCO3 and brine, filtered (Whatman* IPS phase separator) and 
concentrated in vacua. The residue was purified by flash chromatography on silica «»el 
(eluant EtOAc:hexane 40:60 v/v) to give die tide compomid (67 mg. 75%). 
Rf (EtOAc:hexane 50:50 v/v) 0.34 

104d N.PIvaIoyI.N.((2R).l^n.butyloxycarbony|.2^dihydn,indole.2.^^^^ 

TTiis was prepared ftom 104c on a 0.17 mmol scale foUowing die mediod described for 
If. The product was used witfiout purification, assuming a yield of 100%. 

104e Methyl (3R).^{N.pivaloyI.N.((2R).l^rt.butyloxycarbonvl.23.dih^ 
2.inelhyl>g|ycyl}.lA3,4.tetrahydroisoquuiolme.3.acetate. 

This was prepared from 104d and Ic on a 0.17 mmol scale foUowing die mediod 
descnbed for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.25 

104f <3R)-2-{N-Kvaloyl-N.((2R).Wm.butyloxycarbonv|.2jMMhydn>indole.^ 
inethyI>glycyl}.lA3,4^trahydroisoquinoUne.3.aceticadd. 

This was prepared bom 104e on a 0. 1 1 mmol scale foUowing the mediod described for 
If. The product was isolated in 50% yield (31 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC System A tR=18.0' >98% 
Mass spec (FAB) m/e=564 (M+H1+ 
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EXAMPLE 105 




105a 3<<Beiizyloxycarbonyiaiiiuio)-iiaphtiialene-2<arboxytic add. 

To a stilted suspension of 3-ammonaphihalene-2-carboxyUc acid (4.22 g, 22.5 mmoi) in 
H2O (37.5 mL) was added 5N NaOH (4.95 mL. 24.8 mmol). The resulting solution was 
cooled in ice then treated altemateiy with benzyl chiorofonnate (4 mL, 28.3 mmoi) and 
2A^NaOH (14 mL. 28 mmol) in five equal portions. Acetonitrile (50 mL) was added and 
dxe mixture was stiired at room tempeianire overnight tiien concentrated in vacuo. The 
residue was partitioned between EtOAc and 0.3M KHSO4. and die organic phase was 
washed widi 03M KHSO4. H2O and brine, filtered (Whatman* IPS phase separator), and 
concenffated in vacuo. The residue was purified by rccrystallisation ftom acetonitrile to 
give die tide compound (3.09 g, 42%). 

105b Methyl (3R)-2-{3-{benzyloxycarbonylaniino)-naphthaiene-2.carbonyl}-lA3*4- 
tetrahydroisoquinolliie-3-acetate. 

This was prepared from 105a and Ic on a 0.78 mmol scale foUowing die mediod 

described for Id. The product was isolated in 76% yield after flash chromatography on 

alica gel (ehianc EtOAc:pet edier 35:65 v/v). 
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105c Methyl (3R)-2,{3.«2R).l./e/t.butyloxycartonyl.2jHiihy(iroindole.2. 
carbonylainino).naphtlialene.2sartonyl}.1^.4.tetrahydrolsoquinoUne.3.a«^ 

This was prepared from 105b and Ic on a 0.59 mmol scale following the method 
described for Id. TTie starting material 105b was deprotected prior to coupling by 
catalytic hydrogenolysis over 5% Pd-on-C in 1% v/v AcOH/MeOH as solvent for 90 min 
The product was isolated m 66% yield after flash chromatography on silica gel (eluant 
EtOAc:peL edier 40:60 v/v). 



105d (3R)-2-{3K(2R).l^/t.BntyioxycarboiiyI.2J^ydroindoIe.2<a»rbon^^ 
iiaphtiialene-2<arbonyl^l^4-tetnihydroisoquiiiQiine^^ add. 

This was prepared from 105c on a 0.39 mmol scale foflowing the method described for 
If. The product was isolated in 52% yield (123 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 50:50:2 v/vAr). 
HPLC System B 1^=14.2* >95% 
Mass spec (FAB) m/e=606 [M+H1+ 

EXAMPLE 106 



105a 




106a 



CH3 



00 
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106a Methyl (3RV2-{3-(benzyloxycarbonyiainino)-iiaptatiialeiie-2-cartionyl}-1^3^ 
tetrataydn)isoqiiinoline-3-carboxyiate. 

This was prepared from iOSa and 26a on a 1.22 nimoi scale foUowing the method 
described for Id. The produa was isolated in 64% yield after flash chromatography on 
sflica gel (elnant EtOAcpeL ether 30:70 v/v). 

106b Methyl (3R)-2.{3<(2R)-l-ftft.biityioxycarboiiyl.23^ydnibidole-2- 

carboiqriandnoViiaphtfaaleiie-2<arboiiyl}.l,23,4-tttrBhydroisoq^ 

carbtngriate. 

This was prepared from 106a and 48a on a 0.78 mmol scale following the method 
described for lOSa The product was isolated in 4796 yield after flash chromatography on 
silica gel (duant EtOAcrpet edier 30:70 v/v). 

106c (3R)-2-{3-((2R)-l-<err-Batyloxycarbonyl-2J^ydroiiidole-2<arboiiylamhio)- 
n^htfaalene-2pcarbonyl^l^,4-teti^ydroisoqinnoliiie-3<arboxylic adld. 

This was prepared from 106b on a 0 J8 mmol scale following the method described for 
It The produa was isolated in 709& yield (159 mg) after flash chromatography on silica 
gel (ehiantEtOAc:peL ethenAcOH 70:30:1 v/v/v). 
HPLC System B t,i=14.r >9S% 
Mass spec (FAB) m/es592 P^A-f K]-'- 
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EXAMPLE 107 




° O^OH ^.X.^'^ 

107a 





HjC-fcHj y^k^'v^ H3c4"CH3 V-k^k^ 



CH3 I CH3 I 

107b 107c 



l»7a Methyl (3R)-2.{(2R).l.|H!n2yloxycarboiiyl^phenyI.2^Hiihydropyrn.le.^ 
carboiiylM43^t^rahyiirDlsoquinottne-3*acelate. 

niis was prepared bom Ic on a 1.3 mmol scale foUowing the method described tor Id 
using (2R)-l-benzyioxycarbonyi-4-pheny|.23-dihydropyiTOle.2-carboxyKc add (J. 
Knipcho et al, J.MetLChenu, 31, 1148. 1988) instead of N-BOC-O-benzyl-tfireonine. 
nie product was isolated in 48% yield after flash chromatography on siUca gel (ehiant 
ElOAcrhexane 55:45 v/v) 

107b Methyl (3R).2.{(2R).l.((2R).lwert-butyloxycarbonyI.23^ydroiiuiole.2. 

carbonyl)^pheny|.2^hydropyiToie.2^boiiyI}.lA3,4.tetrahydroisoqu^^ 
3>acetate. 

TTiis was prepared firom 107a and 48a on a 0.63 mmol scale foUowing the method 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with 45% HBr in AcOH for 90 min. TTie product was isolated in 27% yield 
after flash chromatography on silica gel (eluant EtOAchexane 30:70 v/v). 
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107c (3R).2-{(2R)-H(2R).We/t.ButyloxYcarbonyl.2J^ydrom^^ 
piienyl-23<^y€iropyrroie-2-carbonyI}- 1.2J«4*tetrahydroisoqiijnoluie-3*acetic add- 

This was prepared from 107b on a 0.17 mmol scale following the method described for 
If. The product was isolated in 40% yield (41 mg) after Hash chromatography on silica 
gel feluani EtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B tR=l4.4' >95% 
Mass spec (FAB) m/e=508 

EXAMPLE 108 




108a Methyl (2R5S)*l-leit-butyioxycarbonyl-5-phenyi*pyiToIidine-2-carboxylate. 

This was prepared from 67b on a 1.0 mmol scale following the method described for' 
104a. The product was used without purification, assuming a yield of 100%. 

108b Methyl (3R)-2-{(2R^S)-l-fert.butyioxycarbonyI*5*phenyl-pyrroUdine-^ 
mettqrl}.1^94*tetcahydroisoqiiinoline-3-carboxylate. 

This was prepared from 108a and 26a on a LO mmol scale following the method 
described for 31a The intermediate aldehyde was isolated in 58% yield after flash 
chromatography on silica gel (ehiant EiOAc:peL edier 20:80 v/v). The product was 



wo 93/20099 



PCT/GB93/00614 



155 

isolated in 50% yield (based on a 0.58 mmol scale tor the second pan of the prepaiaiion) 
alter rlash chromatography on silica gel (eluant £tOAc:peL ether 20:80 v/v). 

108c Methyl (3R).2.{(2ILSS).l-((2R).l-te/t.butyloxycarbonyl-23.dihydroindoIe.2- 

carboiiyl).5.phenyl-pyiToUdiiie-2-methyl}.lJJ.4-tetrahydroisoqui^^ 
carboxylate. 

This was prepared from 108b and 48a on a 0.29 mmol scale Mowing the raediod 
described for Id. The starting material 107a was deproiected prior to coupling by 
treatment mih AN HQ in dioxan for 90 min. The product was isolated in 93% yield after 
Oash chromatography on silica gel (eluant EtOAc:peL edier 35:65 v/v). 

108d (3R)-2-{(2IL5S).l.((2R).l^ert.Butyloxycarbonyl-23-dihydroiiidole-2- 

carbonyi).5-phenyl-pynoUdine.2-niettayi}.1^4-tetrahydn)isoqiiiiioto^ 
carboxylic add. 

This was prepared from 108c on a 0.27 mmol scale following the mediod described for 
If. The product was isolated in 71% yield (ill mg) after flash chromatography on silica 
gel (eluant CHCl3:MeOH:AcOH 100:3:2 v/v/v). 
HPLC System A i^=iZ.T >99% 
Mass spec (FAB) m/es582 [M+HI-*- 
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EXAMPLE 109 



50a 



HjC^CH, 
H3C 



109a 



CH3 

H O 




H O 



CH3 




O^OH 



109b 



109c 



IQSa (2R)-l-teft-Butyio3i7GariK>nyl-23^1ihydroindole-2-aceti^ add. 

This was prepared from 50a on a 0.25 mmol scale following the method described for 
If. The product was used without further purification, assuming a yield of 100%. 

109b Metiiyl (3R)-2-{(2S)-2-((2R)-l<«/Y-baQrloxycarbonyl-23Hl^ 
acetyiainmo)-4-pheiqrlbatanoyI}.i;Z3,4.tetrahydroisoq^ 

This was prepared from 13a and 109a on a 0.25 mmol scale following the mediod 
described for 32d. The product was isolated in 90% yield after flash chromatography on 
silica gel Celuant EtOAc:hexane:AcOH 25:75:2 v/v/v). 

109c(3R)-2-{(2S)-2.((2R)-l-/m-ButyioxYcarbonyl-23^ydroi 
4-phenylbutanoyI}-l^,4-tetrahydroisoqujnoiine-3-aceticacid« 

This was prepared from 109b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 80% yield (109 mgj after flash chromatography on silica 
gel (elnant£tOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B 1^=15.2* >98% 
Mass spec fFAB) m/e=6 12 [M+H]+ 
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EXAMPLE 110 




H 




OH 



110a 



H 



^CH3 
CH3 




.N 



H 




CH3 
CH3 



110b 



110a l-0eit-Butyloxycarboi^l-ieucyl}.23^ydrauid<de. 

To an ice-cold stirred solution of BCXZ-Leu (4.62 g, 20 mmoi) and pentafluorophenol 
(4.42 g, 24 mmoi) in CH2CI2 (100 mL) was added WSCD.Ha (7.65 g. 40 mmol). Hie 
mixture was stirred at OOC for 1 hr., then indoline (4.0 mL. 36 mmol) and 4- 
dimethylaminopyridine were added and dw mixture was stirred at room temperamre for 4 
days dien concentrated in vacuo. Hie residue was partitioned between EtOAc and 0.3M 
KHSO4, and tiie organic phase was washed wiUi 0.3M KHSO4, H2O and brine, filtered 
(Whatman* IPS phase separator), and concentrated in vacuo. The residue was purified 
by flash chromatography on silica gel (eluant ElOAcrpet ether 10:90 v/v) to give die title 
product (3.41 g, 51%). 

110b H<e/t-Batyloxycarbooyi.tryptOIlhaIlylJellcyI^23^1iIlydraindole. 

This was prepared from 110a on a 1.08 mmol scale foUowing die mediod described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 79% yield 
(445 mg) after flash chromatography on silica gel (eluant EtOAcrpet etiier 30:70 tiien 
50:50 v/v). 

HPLC System A tR=l7.5' >95% 

AAA Peptide conients99% 

Mass spec (FAB) m/e=519 [M+H1+ 
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llIal-{(2S)-2-(l)e/r-Butyloi7carbonylaniino)-hexanoyl}-23-^ 

This was prepared firam BOC-aminohexanoic acid on a 8.4 mmol scale following the 
meihod described for 110a. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 40:60 v/v). 

111b H(2S>2-(llen«Batyloxycarbonyl-tryptophanyiainino)-hexanoyI}-2^ 
dihydroindole. 

This was prepared from 111a on a 0.88 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 66% yield 
(300 mg) afier flash chromatography on silica gel (eluant EtOAc±exane:AcOH 40:60:2 
v/v/v). 

HPLC System A tR=l4.8* >99% 

AAA Peptide content^3% 

Mass spec (FAB) ta/e^5l9 [M+H1+ 

EXAMPLE 112 



111a 




112 
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112 H(2SV2.(3-Iiidole-3-propanoyiaiiuno)-hexanoyl}.23^ydroindole. 

This was prepared from 111a on a 0.63 mmol scale following the method described for 
32d using 3-indole-3-propanoic acid instead of indoleacedc acid. The product was 
isolated in 96% yield (244 mg) after flash chromatography on siUca gel (eluani 
ElOAc:hexane:AcOH 30:70:2 then 40:60:2 v/v/v). 
HPLC System A 1^=1 1.6' >95% 
AAA Peptide contems88% 
Mass spec CFAB) ni/e=404 [M+H1+ 



EXAMPLE 113 




113a l-{fe/t-Butyioxycarboiiyl-plieiiylalaiiyl}.23^ydroiiidoIe. 

This was prepared from BOC-Phe on a 0.75 mmol scale foUowing die mediod described 
for 110a. The product was isolated in 60% yield after flash chromatography on silica gel 
(eluani EtOAc:peL edier 20:80 v/v). 



113bl.{/m-Butyloxycarbonyl-tryptophanyI.phenylalanylH23-dihydroindole. 

This was prepared from 113a on a 0.45 mmol scale foUowing die mediod described for 
32d using BOC-Trp instead of indoleacedc acid. The product was isolated in 61% yield 
( 152 mg) after flash chromatography on silica gel (eluant EiOAc:peL edier 50:50 v/v). 
HPLC System A t^s 1 8.9' >95% 
AAA Pepdde cohten^O% 
Mass spec (FAB) m/ea553 [M+H]+ 
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114a 114b 

114al-{(2S)-2>(/ert.Bat^oxycarbonylainino)^phenylbutanoyl}-2^dmydroto^ 

TTus was prepared from BCX-homophenylalanine on a 2.25 mmol scale foUowing the 
method described for 110a. The product was isolated in 64% yield after flash 
chromato^r^hy on silica gei (eiuani EtOAcipeL ether 18:82 v/v). 



114b H(2S)<2-(<eit-Biitylo)7carbonyl-ti7ptopiianylaniino)-4-phenyibalanoyl^^ 
dilqrdroindole. 

Hiis was piq)ared from 114a on a 0.48 mmol scale foUowing the mediod described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 73% yield 
(197 mg) after flash chromatography on silica gel (eluanc EtOAcrpet ether 50:50 v/v). 
HPLC System A ^=20.2' >98% 
AAA Peptide contentsIOO% 
Mass spec (FAB) m/e=^67 (M-t-EH''' 




115a 115b 
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llSal-{/»rt.ButyIoxycartK>ny|.(p.0.ben2yl).D-aspartyJ}.23Kiihydro^ 
This was prepared fiom B0C-D-Asp(0B2l)0H on a 4.0 mmol scale following the 
method described for 110a. The product was isohued in 72% yield atter flash 
chromatography on silica gel (eluant EtOAc:peL ether 20:80 v/v). 

llSb X-{^'»-Butyloxycarbonyi.tryptophanyKp.0.beiizyl)-D.aspartyI}.2^ 
dihydroindide. 

This was prepared from llSa on a 1.18 mmol scale foUowing the method described for 
32d using BOC-Trp instead of indoleacetic acid. The prodtict was isolated in 45% yield 
(325 mg) after flash chromatography on siUca gel (eluant EtOAcipet ether 40:60 v/v). 
HPLC System A tR=l7.2' >99% 
AAA Peptide conteni=91% 
Mass spec (FAB) m/ea611 [M+H]+ 



EXAMPLE 116 




116b 
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I16a Hleit-ButyloxycarbonyKp-0-beiizyl)-aspail^ 

This was prepared from BOC-AspiOBzl)OH on a 4.0 mmoi scale following rhe method 
described for 1102L The product was isolated in 57% yield after flash chromatography on - 
silica gel (eluant EtOAc:pBL ether 20:80 v/v). 

H<&/t-Butyioxycarbonyi*tryptopiianyI-(^0-benzyi)-a^ 

dihydroindole. 

This was prepared from 116a on a L18 mmol scale following the method described for 
32d using BCXI-Trp instead of indoleacedc acid. The product was isolated in 55% yield 
after flash chromatography on silica gel (eluant EtOAcrpeL ether 40:60 v/v), 

116c l-{t&/t-Butyioxycarbonyl-tryptophanyl-aspartyl}-2;3-dihydro 

This was prepared from 116b on a 0.32 mmol scale following the method described for 
If. The product was isolated in 73% yield ( 122 mg) without purification. 
HPLC System A l^=SS >99% 
AAA Pepdde contend 1% 
Mass spec (FAB) m/e=d21 [M+H]+ 



EXAMPLE 117 




117al-{l^/t«BuMoxycarbonyKY*0-beiizyl)-glutamyl}»23Hl^ 

This was prepared from BOC-Glu(OBzl)OH on a 4.0 mmol scale following die mediod 
described for 110a. The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 20:80 v/v). 
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117b l-('*'»-Butyloxycarbony|.ti7ptopiianyKy.0.beii2yl)-glutamyl}-23- 
dihydroindole. 

This was prepared from 117a on a 1.18 mmol scale foUowing the method described for 
32d using BOC-Trp instead of indoleacetic acid. The produa was isolated in 59% yield 
(437 m§; after flash chromatography on silica gel (eluant EtOAc:peL ether 40:60 v/v). 
HPLC System A iR=17.9' >99% 
AAA Peptide content=:94% 
Mass spec (FAB) m/e=625 [M+H1+ 

EXAMPLE 118 



117b 




118 

1181.{<eit.Butyloxycarbonyl-tryptopliany|.gluiaiiiyl}-23-d^ 

This was prepared from 117b on a 0.35 mmol scale following the method described for 
If. THe product was isolated in 70% yield (132 mg) after flash chromatography on silica 
gel (eluant EtOAc then EtOAc:AcOH 100:1 v/v). 
HPLC System A tJ^=9.V >98% 
AAA Peptide content=87% 
Mass spec (FAB) m/e=535 [M+H1+ 
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EXAMPLE 119 



^3^ CH3O 




119a 





119b 



119a 2-{left-Bntyloxycarbonyl-D-pheinrlalan3l}<ia3AtetrahydrdsoquinoIiiie. 

This was prepared from BCKZ-D-Phe and tetrahydroisoquinoline on a 0.75 mmol scale 
following the method described for llOa. The product was isolated in 77% yield a£ta 
flash chromatography on silica gel (eluant EtOAc:peL ether 25:75 v/v). 

119b 2-{<e/t-Biityloxycarbonyl-tryptophanyI-I>-piienylalanyl}-1^2^4« 
tetrahydroisoqiiinoliiie. 

This was prepared from 119a on a 0J8 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacedc acid. The product was isohued in 72% yield 
(237 mg) afffir flash chiomaiography on silica gel (eluant EtOAc:peL edier 50:50 v/v). 
HPLC System A t^^lSS >98% 
AAA Peptide contBn&s84% 
Mass spec (FAB) m/e=567 [M+H]-*- 



EXAMPLE120 



H OH 



CH30 




H3C o 
"3*- CH3O 



120a 





120b 
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120a 



2-{(2R)-2-(«/t-ButyloxycarbonyiaiiiinoM-piienylbutanoyl}*l^A4- 



This was prepared ftom BOC-D-homophenylalanine and tetrahydroisoquinoline on a 
0.72 nimol scale foUowing die mediod described for 110a. Hie product was isolated in 
85% yield and used widiout further purification. 

120b 2-{(2R)-2-(<eit-Butyloxycarbonyl-tiyptoplianylamiiH>)^heiiyibutanoyi}- 
123Atetrahydroisoqiiuioiine. 

This was prepared firom 120a on a 0.67 nimol scale following die method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 69% yield 
(270 rag) after flash chromatography on silica gel (eluam EtOAc:hexane:AcOH 50:50:2 
v/v/v). 

HPLC System A 1^=16.3' >99% 
AAA Peptide contents97% 



EXAMPLE 121 



50b 



H3C 

H 



"3^ CH3O 

O 



121a 




,CH3 




,CH3 



121b 




H3C 










J ° 






(T 







121c 



121d 
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121a Methyl (2RVl-{^n-butyioxycarbonyl-leucyI}-23*dlhyciroi^^ , 

This was prepared from BOC-Leu and SOb on a 0.6 mmoi scale following the method 
described for Id. The product was isolated in 38% yield after flash cfaromaiography on 
silica gel (eluani EtOAcihexane 14:86 v/v). 

121b Methyl (2R)-l-{^/t-butyioxycari}onyi-ti7ptophanyI-leucyl}-23-dihydroindole- 
2-acetate. 

This was prepared from 121a on a 0.67 mmol scale following the mediod described for 
32d using BOC-Trp instead of indoleacedc acid. The product was isolated in 94% yield 
after flash chromatography on silica gel (eluant EtOAc±exane:AcOH 35:65:2 vAr/v). 

121c (2R)-Hre/t-Butyloxycarboinrl-ti7ptophanyl-ieuqrl}.^^ 
add. 

This was prepared from 121b on a 0.16 mmoi scale following the method described for 
If. The product was isolated in 85% yield and used without further purification. 

121d Ethyl (2R)•H^^/^butyiolQrcarbonyl-tI7ptophanyl-leu(7i}-23-di^ 
acetate. 

This was prepared from 121c on a 0.12 mmol scale following the raediod described for 
104a using EtOH instead of MeOH. The product was isolated in 82% yield (60 mg) after 
flash chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 
HPLC System B 1^=17.3' >98% 
AAA Peptide content?^6% 
Mass spec (FAB) m/e=605 [M+H]+ 
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EXAMPLE 122 




122a Ethyl (2RSV23-dihj droindoIe.2<arboxylate hydrochloride. 

This was prepared from (RS)-indoIine-2-carboxyUc acid on a 5.0 mmol scale following 
the method described for 26a using EtOH instead of MeOH. The product was isolated in 
96% yield and used widiout further purification. 

122b Ethyl (2RS).l.{(2S).2.(/eft.butyloxyca^bonyUlInino)JlexaIloyl^23. 
dihydroiiidole-2orboxylate. . 

This was prepared from 122a and BOC-arainohexanoic acid on a 6.0 mmoi scale 
following the method described for Id. The product was isolated m 62% yield after fbsh 
chromatography on silica gel (eluant EtOAc:hexane 25:75 v/v). 

122c Ethyl {2S)-l.{(2S)-2^teit.butyloxycarbonyl-tryptophanylaiiiino).hexanoyl}-2^- 
dlhydroindole>2<arboxylate. 

This was prepared from 122b on a 1.88 mmol scale foUowing the method described for 
32d usmg BCX:-Trp instead of radoleacetic acid. The product was isolated in 20% yield 
(220 mg) after flash chromatography on siUca gel (eluant EiOAc±exane:AcOH 28:72:2 
v/v/v). The (2R)-indoUne epiraer was separated at diis stage (43% yield). 
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HPLC System B t^=l6.6' >98S5r 

AAA Peptide con!ent=90% 

Mass spec (FAB) m/e=59l IM+H]+ 

EXAMPLE 123 




123a Methyl (2R)-l-{le/t-butyloxycarbonyi•phenylalanyl^23-dihyd^ 
acetate. 

This was prepared from BOC-Phe and 50b on a 0.52 mmol scale follovwng the method 
described for Id. The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAcipeL ether 15:85 v/v). 

123b Methyl (2R)-l-{lndole-2-carbonyi-phenylalanyi}-23KllhydroindoIe*2-acetate. 

The compound 123a was deproiected on a 0.23 mmol scale following the method 
described for Ic to give methyl (2R)-l-phenylalanyl-23-dihydroindole-2-aceiate 
hydrochloride which was then treated with indole-2-carbonyl chloride in the following 
manner. 

To a stirred suspension of indoIe-2-carboxyIic acid dicyclohexyiamine salt (103 mg, 
0.30 nmiol) in CH2a2 was added pyridine (32.3 jiL, 0.4 mmol) and then SOCb 
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(180 ^iL of 2M solution in CH2CI2. 0.36 mmol). The mixture was stirred at room 
temperature for 1 min., then the methyl (2R)-l-phenylaIanyl-23-dihydroindole-2-aceiate 
hydrochloride and 4-dimethylarainopyridine {(25 rag. 0.21 mmoi) were added. The 
mixture was stined at room temperature for 2 hr. and then concentrated in vacuo. The 
residue was partitioned between EtOAc and H2O. and die organic phase was washed with 
10% KHSO4, said. KHCO3 and brine, filtered (Whatman'' IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatogn^>hy on silica gel 
(eluant EtOAcrpeL ed>er 20:80 v/v) to give the tide compound (32 mg, 28%). 

123c (2R)-l-{Iiidole-2<ari}onyl-phenyialaiiyl^23-diliydrojndole-2-a^ add. 

This was prepared from 123b on a 0.066 mmol scale following the mediod described for 
If. The product was isolated in 90% yield (28 mg) without purification. 
HPLC System B tR=9.9' >90% 
Mass spec (FAB) m/es468 [M-fHl**- 

EXAMPLE124 




124b 



124c 
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124a Methyl (2R)-l-{(2S)-2-(£en-butyIoxycaitonylaiiiino)-4-pheiiyi^ 
dihyclrouidoIe-2-acetat& 

This was prepared from BOC-homopfaenylalanine and racemic 50b on a 5.0 ramoi scale 
following the method described for Id. The product was isolated in 14% yield after flash 
chromatography on silica gel {eliumt EtOAc:peL ether 18:82 v/v) together with the i2R)- 
indoline epimer (isolated in 227o yield). 

124b Methyl (2R)-l-{(2S>2*(indole-2-carbonylaiiiinoH.phenyIbatanoyi}-^^ 
dihydroindoIe-2-acetate. 

This was prepared from 124a on a 0.34 mmol scale following the method described for 
123b. The semi-purified product was isolated in 100% yield afiEer flash chromatography 
on silica gel (eluant EtOAc:peL ethenAcOH 35:65:2 v/v/v). 

124c (2RHK(2S)-2-(Indole-2H!arbonytainfaio)-4-phenylbatan^ 
2-aoeticadd. 

This was prepared from 124b on a 0.34 mmol scale following the method described for 
If. The product was isolated in 63% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 45:55:2 v/v/v). 
HPLC System A tR=14.8' >95% 
Mass spec (FAB) m/e=482 [M+H]+ 
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EXAMPLE 125 




125e 125f 

125a (2R)-l-te/t.Butyloxycarboiiy|.2 J-dihydroindoIe-Z-acetic add. 

TTiis was prepared firom SOa on a 3.4 mmol scale foUowing the method described for If. 
The product was used without purification, assuming a yield of 100%. 



125b Methyl 3.{(2R)-l.terr.butyIoxycarbonyl.23.dihydroindole.2.yl}.propanoate. 

This was prepared from 125a on a 3.4 mmol scale foUowing the method described for 
lb. The product was isolated in 44% yield alter flash chromatography on silica gel 
(eluant EtOAchexane 12:88 v/v). 

12Sc Methyl 3-{(2R).23<dUiydrolndoIe-2<yl}.proiiaiioate hydrochloride. 

This was prepared firom 125b on a 1.0 mmol scale foUowing the method described for 
Ic The product was used without purification, assuming a yield of 100%. 
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125d Methyl 3-{(2R)-l-{(2S)-2-(/err-butyloxycarbonyIaiiunoM-phenyibatanoyi}-23- 
dihydroindQle-2-yl}-propanoate. 

This was prepared from 125c and BOC-homophenylalanine on a l.O ramoi scale 
following the method desoibed for Id. The product was isolated in 64% yield after lilash 
chromatography on silica gel (eluantEtOAc:hexane 20:80 v/v). 

125e Methyl 3^(2R)-H(2S)-2-(iiidoIe-2<arbimylainino)*4-phenyibDtanoyl}-23- 
dihydroindirie-2-yi}-propaiioate. 

This was prepared from 125d on a 0.43 mmol scale following the method desciibed for 
123b. The product was isolaed in 41% yield after flash chromatography on silica gel 
(eluant£tOAc:hexane 30:70 v/v). 

125f 3<{(2R)<l-{(2S)-2.(Indole>2<«arb(»iylaiiiuioM-pheiiylbutaiioyl}-2^ 
dihydroindoIe-2-yi}-propanoic add. 

This was prepared from 12Se on a 0.1 S mmol scale following the method described for 
if. The product was isolated in 56% yield (43 mg) after flash chromatogn^>hy on silica 
gel (ehiant £tOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B t^-l 1.2' >80% 
Mass spec (FAB) m/e=S18 [M+H]-^ 



EXAMPLE 126 



124a 




126a 




126b 



126a Metlqrl (2R)-l-{C2S)-2-(5-nuoroindole-2<arbonylaiiiinoM-phenylbutanoyl}- 
23-dllqrdrohidoIe>24cetate. 

This was prepared from 124a and 5-fluoroindole-2-carboxylic acid on a 0.20 mmol 
scale following die method described for I23b. The product was isolated in 54% yield 
after flash chromatography on silica ^1 (eluant EtOAcpet. ether 35:65 v/v). 
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126b <2R).l.{(2S).2.(S-FIuoroindole.2-carbonylaiiiino)-4-phenyibutanoyl}-2J- 
dihydroiiulole-2>acetic add. 

TTiis was prepared from I26a on a O.ll ramol scale following the method described tor 
If. The product was isolated in 73% yield (39 rag; after flash chromatography on siUca 
gel (eluani EtOAcrpet eUienAcOH 45:55:2 v/v/v). 
HPLC System A 1^=14.2' >95% 
Mass spec (FAB) m/e^OO [M+H1+ 

EXAMPLE 127 



124a 




127a 




127b 



127a Methyl (2RH-{(2S)-2.(5<hIoroindoIe.2sarbonylaiiiinoM-phenylbutanoyl}. 
2J*dlhydroindole-2i«cetic add. 

TTiis was prepared from 124a and 5-chloroindole-2-carboxylic acid on a 0.20 mmol 
scale foUowing die mediod described for 123b. The product was isolated in 52% yield 
after flash chromatography on siUca gel (eluant aOAc:peL eUier 35:65 v/v). 

127b (2R)-l-{(2S)-2-(S.Chloroindole-2Karbonylaiiiino)-4-phenylbutanoyl}.23- 
dihydroind(de-2-acetic add. 

This was prepared from 127a on a 0.10 mmol scale following the method described for 
If. The product was isolated in 78% yield {42 rag) after flash chromatography on silica 
gel (eluant EtOAc:peL edierAcOH 45:55:2 v/v/v). 
HPLC System A tRsl6.0' >9S% 
Mass spec (FAB) m/ea5 1 1 [M+H1+ 
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128a Methyl (3R)-2-{(2S)>2-(indole-2wariN)iiyiainijioM-pheiiylbutaiioylH^,4- 
tetrahydroisoquinoIine*34cetate. 

This was prepared from 13a on a 0.12 mmol scale following ihe method described for 
123b. The product was isolated in 68% yield aft» flash chromatognq)hy on silica gel 
(eiuant EtOAc:peL ether AcOH 35:65:2 v/v/v). 

128b (3R)'2-{(2S)-2-(Indole-2Hari)onyIainino)-4-pheiqrlbulanoyI}.l^,4. 
tetrahydroisoqiiinotine>3-acetic add. 

This was prepared ftom 128a on a 0.09 mmoi scale foUowing the method deschbed for 
If. The product was isolated in 66% yield (3 1 mg) after flash chromatography on silica 
gel (eiuant EtOAc:peL etho: AcOH 40:60:2 v/v/v). 
HPLC System A t^l4.8' >99% 
spec (FAB) m/e=496 {M-i-H]-'' 
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EXAMPLE 129 




129d 

129c 



129a (2S)-l-{(2S)-2^teft.Butyloxycarbonylaiiiiiio)-4-phenylbutanoyl}-2^ 
dihydroindole-2-acetic add. 

Hiis was prepared from the (2S)-indoline epimer of 124a on a 0.68 mmol scale 
foUowing the mediod described for If. The product was used without purification, 
assuming a yield of 100%. 
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129b Benzvi N-{(2S)-l*{(2SV2*(^e/t.butyloxyGarbonyiaininoM.^^^ 
dihydroindoie*2-acetyI}-giydiiate. 

This was prepared from 129a and GlyOBzl on a 0.68 mmoi scale following the method 
described for Id. The product was isolated in 53% yield after flash chromatography on 
silica gel feluant £tOAc:peL ether 35:65 v/v). 

129c Benzyl N.{(2S)-l.{(2S).2.(indoie.2<aitonylainino)-4.phenylbutanoyi}.^^^ 
diliydroiiidoIe-2-aoetyl}-glydiiate. 

This was prepared from 129b and on a 0.36 mmol scale following the method described 
for 123b. The product was isolated in 45% yield after flash chromatography on silica gel 
(eluant EtOAcrpet edier 40:60 v/v). 

129d N-{(2S)-H(2S)-2-(Indole-2-carbonyIainmo)^phenylbi^ 
dttiydroiiidole-2-acetyl}-gtycine. 

This was prepared from 129c on a 0.16 mmol scale following the method described for 
If. The product was isolated in 30% yield (26 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 90:10:2 v/v/v). 
EiPLC System A t,t=l3.6' >95% 
Mass spec (FAB) m/e=539 [M+H]+ 
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130a Methyl 3-{(2RS).l.tert.butyloxycarbony|.2J-dlliydroindole.2.carbonylaiirino}- 
propanoate. 

This was prepared from racemic 48a and P-atanineOMe on a 1.8 mmol scale foUowing 
the method described for Id. The product was isolated in 100% yield after flash 
chromatogiaphy on silica gel (eluant EtOAc:peL eUier 50:50 v/v). 
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I30b Methyl 3-{(2RSV23-dihydroindoIe-2-carbonYiaiiuno}-propanoic add 
hydrochloride. 

This was prepared from 130a on a 1.2 mmol scale following the method described for 
Ic. The product was used widiout purification, assuming a yield of 100%. 

130c Methyl 3-{(2RS)-l-{(2S)-2-(im-butyfoxycarbonyiaininoM.ph^^ 
23«dihydrdiiidole-2H:arbonyianuno}«propanoic add. 

This was prepared from 130b and BOC-homophenylalanine on a 1.2 mmol scale 
followmg die mediod described for Id. The product wais isolated m 41% yield after flash 
chromatography on silica gel (eluant EtOAcrpeL edier 45:55 v/v). 

130d Methyl 3-{(2S)-l-{(2SV2.(lndole-2-carbonylainino)-4.phenylbutanoyI}-2.^ 
dihydroindole-2«carbonyiaiiiino}-propanoic add. 

This was prepared from 130c on a 0.49 mmol scale following die mediod described for 
123b. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL edier 55:45 v/v). 

130e 3-{(2S)-H(2S)-2-(Indole-2-carbonylaininoM.phm^^ 
dihydroindole-2-carbonylaiiiino}-propanoic add. 

This was prepared from 130d on a 0.09 mmol scale following die mediod described for 
If. The product was isolated in 97% yield (47 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL edierrAcOH 70:30:2 v/v/v). 
HPLC System A 1^=12.6' >95% 
Mass spec (FAB) m/e:=539 [M+Hl'*' 

EXAMPLE 131 
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131a Methyl N-{(3R).2.{(2R^).l.((2R).Wgn.butyloxycarbonyI-2J-daiydroiiidoIe. 

2HariK>nyl).S.phenyl-pyrrolidine-2-cartionyl}.l^,4.tetrahy 

carbonylj-prolinate. 

This was prepared from 69 and ProOMe on a 0.30 mmol scale foUowing the method 
described for Id. The product was isolated in 18% yield after flash chromatography on 
silica gel (ehiant EtOAcihexane 40:60 then 70:30 v/v). 
Rf (EtOAcrhexane 70:30 v/v) 0.22 

131b ^^-{(3R)-2-{(2R,5S)-l-((2RVl-ten-Butyloxyca^bonyi-23^lihydroiIldole.2. 

carbonyl).5-pheny|.pyrrolidiiie.2<arbonyI}.lA3^tetnihydrolsoquinolii^ 
carbonyl}«proiine. 

This was prepared from 131a on a 0.06 mmol scale foUowing the method described for 
If. The product was isolated in 49% yield (19 mg) after flash chromatography on silica 
gel (ehiant EtOAc:AcOH 100:2 v/v). 
HPLC System A tR=19.7' >98% 
AAA Peptide contents73% 
Mass spec (FAB) m/e=693 [M+H1+ 



EXAMPLE 132 

CH, CH3 

o o 
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132a Methyl N-{(3R)-2-/en-bunrioxycarbonyi-I^,4-tetrahyciroi^ 
carbonyl}*proliiiate. 

This was prepared from la and ProOMe on a 5.4 mmol scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 70:30 v/v). 

132b Methyl N-{(3R)-l^«4-tetrahydroisoqiiinoiine-3Harbonyl^^^^ 
hydrochloride. 

This was prepared from 132a on a 0. 13 mmol scale following the method described for 
Ic The product was used without puriticaiion assuming a yield of 100%. 

132c Methyl N-^(3R)*2-{(2S^VH(2R)-t.|&it.batyIoxycarbonyl-23Kli^ 

2-carbonyJ)-S-phenyl-pyrroUdine-2-carbonyI}a^,4-teti^ydroi^^ 

carbonyl}*proliiiate. 

This was prepared from 132b and 88b on a 0.13 mmol scale following the mediod 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 65:35 v/v). 
Rf iEtOAc:hexane 80:20 v/v) 0.38 

132d N-{(3R)*2-{(2S.5R)-l-((2R)-l-/e/t-Butyloxycarbonyl-23-dmydro^^ 

carbonyl)-5*phenyl-pym)lidine-2-carbonyi}-l^,4-tetrahydrois^ 

carbonylf-proiine. 

This was prepared from 132c on a 0.13 mmol scale following the method described for 
If. The product was isolated in 24% yield (21 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 90:10:2 v/v/v). 
HPLC System A tR=19.9' >95% 
AAA Peptide content=8 1% 
Mass spec (FAB) m/e=693 [M+H1+ 
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EXAMPLE 133 




133a Methyl N.{(3R>.2^/t.butyloxycarboiiyI-l^,4.tetrahydroisoquinoUne.3- 
carbonyl}<D.proiiiiate. 

This was prepared from la and D-ProOMe on a 0.56 ramol scale foliowing the method 
described for Id. The product was isolated in 39% yield after flash chromatography on 
sUica gel (eluani EtOAc:hexane 65:35 v/v), 
Rf (EtOAc:hexane 70:30 v/v) 0.30 

133b Methyl N.{(3R).1^3,4.tetrahydroisoquinollne.3-carbonyl}-D.proliiiate 
hydrochloride. 

This was prepared from 133a on a 0.13 mmol scale following Uie method described for 
Ic The product was used widiout purification assuming a yield of 100%. 
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133c Methyl N-{(3R).2.{(2S^R).l.((2R).l./ert.butyloxycarbony|.23Kiihydroiiuiole- 

2-carbonyI)-5-phenyl-pyrroUdine-2<ar!H)nyl^l^.4-tetrahydn)isoqm^ 

carbonyil'D-prolinate. 

This was prepared &om 133b and 88b on a 0.13 mmol scale foUowing the method 
described for Id. The product was isoiaied in 100% yield after flash chromatography on 
silica gel (eiuant EtOAcihexane 65:35 v/v). 
Rf (EtOAcihexane 80:20 v/v) 0.30 

133d N-{(3R)-2-{(2S^R)-l.((2R)- l-te/t-Butyloxycarbonyi-2J-dihydroindole-2- 

carbonyl)-5-phenyi-pyiTOUdine-2<arboiiyl^iaJAtetrataydroisoqiiinoIiiie-3- 
carbonyl}-D-proline. 

This was prepared from 133c on a 0.13 mmol scale following the method described for 
If. The product was isolacd in 57% yield (51 mg) after flash chromatogr^hy on silica 
gel (eiuant EtOAc:hexane:AcOH 95:5:2 v/v/v). 
HPLC System A 1^=20.2' >95% 
AAA Peptide conien^l% 
Mass spec (FAB) m/e=693 [M+H1+ 
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134a Metiiyi (3R).2.{(2R^S).l.f(2R).l./err.butyloxycarbonyI.2J.dihydroindole.2. 

carbonyl>5.benzy|.py^^)^idine.2.ca^bonyi^l^.4.tetrahyd^oisoq^M^ 
carboxylate. 

This was prepared from 26a and 86d on a 0.5 mmol scale foUowine the method 
described for Id. The product was isolated in 96% yield after flash chromatography on 
silica gel (eluant EtOAc:peL edier 40:60 v/v). 

/ 

134b (3R).2.{(2R3SVl.((2R).l./erf.Butyloxycarbony|.2JHiihvdroin^^^^ 

carbonyl)-5.ben2yl-pyrroUdine.2<artonyl^UJ,4.tetrahydroisoqi^ 
carboxylicadd. 

This was prepared from 134a on a 0.48 mmol scale foUowing die meUiod described for 
If- The product was isolated in 51% yield (151 mg) after flash chromatography on siKca 
gel feluant EtOAc:peL edieriAcOH 70:30:2 v/v/v). 
HPLC System A tR=14.4' >99% 
Mass spec (FAB) m/e=510 [M+H-BOq+ 
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EXAMPLE 135 




135a 2-ChlorophenyIacetaldehyde. 

This was prepared from 2-chlorophenethyl alcohol on a 9.58 mmol scale foUowing the 
method described for 99a. The product was used without purification assuming a yield of 
100%. 

135b Methyl N-2-cliloroplienethyi>g]ydnate. 

This was prepared ftom 13Sa on a 9.58 mmol scale foUowing the method described for 
42a. The produo was isolated in 8% yield after flash chromatography on siUca gel 
(eluant EtOAcrhexane 80:20 v/v). 
Rf (ElOAcUiexane 80:20 v/v) 0.12 

1h NMR S 2.84-2.88 f4H.m): 3.40 (2H.s); 3.66 f3Hjj); 7.06-7.29 (4H.m) 
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135c Methyl N.2<hiorophenethyI.N-((2R).Wert.butyloxycarbony|.2J. 
dihydroindoIe<2<carbonyl )*glyciiiate. 

This was prepared from 135b and 48a on a 0.68 raraol scale foUowing the method 
described for Id. The produa was isolated in 76% yield alter tlash chromatography on 
silica gel (eluani EtOAc:hexane 35:65 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.26 

135d N-2.CWoroplienethy|.N^(2R).l^it.butyloxycarbony|.2J^ydroindole.2. 
carbonyI).giycine. 

This was prepared from 13Sc on a 0.52 mmol scale foUowing the mediod described for 
lf> The product was isolated in 78% yield and used without further purification. 

135e Methyl (3R).2.{N.2^orophenethyI.N^(2R).l^rt.butyIoxycarbonyI.2J. 
dihydroindole-2^arbonyl).glycyI}.lJJ.4.tetrahydroisoquinoUne.3.acetate. 

This was prepared from 135d and Ic on a 0.20 ramol scale following the method 
described for Id. The product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.25 

I35f (3R).2-{N.2.Chloropheiietbyl-N-((2R).l.tert.butyloxycarbonyI-2^ 
dihydroindole-2-carbonyi).gIycyl}.l^^letrahydroisoquinoUne.3-acetica^^^ 

nils was prepared from 135e on a 0.12 mmoi scale foUowing the method described for 
If. The produa was isolated in 50% yield (38 mg) after flash chromatography on sUica 
gel (eluant EtOAcrhexanerAcOH 55:45:2 v/v/v). 
HPLC System A 1^=22.3* >90% 
Mass spec (FAB ) ra/e=632 [M+H1+ 
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136a Methyl N«4-ciilorophenethyI*giydiiate. 

This was prepared from 2-clilorophenethyIamine on a 6.43 mmol scale following the 
method described for 32a, The product was isolated in 94% yield and used without 
purificaiion. 

136b Methyl N-4^AlorophenethyI-N-((2R>l-/err-butyloxycarbonyl-23- 
dfliydroiiidoIe-2-carbonyl)-glydnate. 

This was prepared from 136a and 48a on a 1.7 mmol scale following the method 
described for IcL The product was isolated in 84% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 45:55 v/v). 
Rf (EtOAc±exane 50:50 v/v) 0.30 
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136c N^Chlorophenethyl-N-((2RVlwert-butyloxycarbonyl.2JHiayiiroindole.2- 
carbonyl)-giydne. 

This was prepared from 136b on a 1.48 mmol scale following the method described for 
If. The product was isolated in 75% yield and used without further purification. 

136d Methyl (3R)-MN.2-chloropheiiethy|.N^(2R)-l-tert.butyloxycarbonyl-2^. 
dihydroiiulole-2<arbonyl)-glycyl}-lJJ.4-tetr^ydroisoqiiiiioline-3-ac^te. 

This was prepared from 136c and Ic on a 0.56 mmol scale foUowing the method 
described for Id. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluani EtOAc:hexane 45:55 v/v). 
Rf (EtOActhexane 50:50 v/v) 0.26 

136e (3R)-2.{N^ChlorophenethyI.N^(2R).l-tert.butyloxycarbonyl.23. 
dihydroindoIe.2Martonyl).glycyl}.1^.4.tetrahydroisoquinoMne-3-aa^^ 

This was prepared from 136d on a 0.39 mmol scale following the method described for 
If. nie product was isolated in 60% yield (149 mg) after flash chromatography on siUca 
gel (eluant EtOAc±exane:hexane:AcOH 65:35:2 v/v/v). 
HPLC System A tR=16.3' >95% 
Mass spec (FAB) ra/ea628 [M+H1+ 
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EXAMPLE 137 




137a 2-Methoxypheflylacetaldehyde. 

TWs was prepared from 2-raethoxypheneihyl alcohol on a 13.1 ramol scale following 
the method described for 99a. The product was isolated in 51% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 4:96 dien 5:95 v/v), 
Rf (EtOAcdiexane 5:95 v/v) 0.17 

iHNMR 53J7 (2H.dJ=2Hz); 3.75 (3as): 6.8-7.3 (4H4n): 9.61 (lH.tJ=2Hz) 

137b Methyl N-2-inethoxyphenetfayl-gIyciiiate. 

This was prepared from 137a on a 6.8 mmol scale following die meUiod described for 
42a. TTie product was isolated in 2&% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 80:20 v/v). 
Rf (EtOAcUiexane 80:20 v/v) 0.16 
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137c Methyl N.2.methoxypiienethyl.i\K(2R)-l-te/t-butyloxycarbonyi-2J. 
dihydroindole>2-carbonyl)>giydnate. 

This was prepared from 137b and 48a on a 1.9 mmol scale following the method 
described for Id. The product was isolated in 98% yield after Hash chroinaiography on 
silica gel (eluant EtOAc:hexane 4():60 v/v ). 
Rf (EtOAcihexane, 50:50 v/v) 0.33 

137d N.^MethoxypheneUiy|.N.((2R).l^rt.butyloxycarbony|.23^ydroiiidcrf^ 
carbonyO-gfydne. 

This was prepared from 137c on a 1.90 mmol scale foUowing the method described for 
If. The product was isolated in 85% yield and used widiout fimher purification. 

137e Methyl (3R).2-{N.2.methoxyphenethy|.N.((2R).l.tert.butyloxycarbony|.2J. 
dihydroindoIe-2-carbonyl).glycyl}.1.23,4-tetrahydroisoquinoUne-3.acetate. 

This was prepared from 137d and Ic on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 92% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.28 

137f (3R)-2-{N.2-Methoxyplienethy|.N^(2R).l^rt-butyloxycarbonvi.2^- 
dihydroiiidole.2Hariionyl).glycyl^lJ5J,4.tetrahydroisoq^^ 

This was prepared from 137e on a 0.75 mmol scale foUowing the method described for 
If. The product was isolated in 52% yield (247 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v). 
HPLC System A 1^=21. r >95% 
Mass spec (FAB) ra/e=628 [M+H1+ 
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EXAMPLE 138 




138a i3ab 




138a 3-Methoxyphenylacetaldehyde. 

This was prepared from 3-methoxyphenethyl alcohol on a 13.1 mraol scale following 
the method described for 99a The product was isolated in 19% yield after flash 
chromatography on silica gel Celuant EiOAc±exane 10:90 v/v). 
Rf (EtOAc±exane 10:90 v/v) 0^0 

iH NMR 5 3^8 (2H.dJs2.5Hz): 3.73 (3H.S): 6.6-7.2 (4HjnK 9.67 aaa=2 JHz) 

138b Methyl N-3>niethoxyphen^yl.g|ycinate. 

This was prepared from 138a on a 2.6 mmol scale following the method described for 
42a. The product was isolated in 42% yield after flash chromatogn^hy on silica gel 
(eluant EtOAc:hexane 90:10 v/v). 
Rf (EiOAc:hexane 90: 10 v/v) 0.16 
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138c Methyl N-3-inethoxyphenethyl-N-((2R).l-/e/t-butyioxycarbonyl-23- 
dihydromdole-2-carbonyi)-^ydnate. 

This was prepared from 138b and 48a on a 1.1 mmol scale following the method 
described for Id. The product was isolated in 86% yield after flash chn)maiogn^)hy on 
silica gel (eluant £tOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.30 

138d N-3-Methoxyphenethyl-N.((2R).l./err-butyloxycarbony|.23-ditaydroindoie-2- 
carbonyl)'glydne. 

This was prepared from 138c on a 0.93 mmoi scale following the method described for 
If. The product was used without further purification assuming a 100% yield. 

138e Methyl (3R).2-{N.3.methoxyphenethyI.N-((2R).l-tert.butyloxycarbonyI.23. 
dihydroiiidole-2K:arbonyi)-gly<7l}.i;UAteti^ydroisoquinoline-3-aceta^ 

This was prepared from 138d and Ic on a 0.47 mmoi scale foUowing the method 
described for Id. The product was isolated in 91% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAcrhexane SO:SO v/v) 0.23 

138f (3R)-2-{N-3-Methoxyphenethyl.N-((2R)'lw^/t-butyloxycarboiiyl'23- 
dihydroindole.2-carbonyl)-giycyi}-1.2;3.4-tetrahydroisoquinoUne-3.aceticadd. 

This was prepared from 138e on a 0.43 mmol scale foUowing die meUiod described for 
If. The product was isolated in 11% yield (31 rag) after flash chromatography on sdica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A tji=19.6' >80% 
Mass spec (FAB) m/e=628 [M+H1+ 
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EXAMPLE 139 




*CH3 

139a 139b 




139e "I39f 

139a 4-Methoxyphenylacetaldehyde. 

This was prepared fixjin 4-raeihoxypheneihyl alcohol on a 13.1 mmol scale following 
the method described for 99a. The product was isolated in 17% yield after flash 
chromatogn^>hy on silica gel (eluant EtOAc±exane 10:90 v/v). 
Rf (EtOAc:hexane 10:90 v/v) 0.20 

1h NMR 8 3.75 (2H,dJ=2.3Hz); 3.75 (3H^): 7.03 (2H,iJ=9Hz): 7.25 (2H.dJ=9Hz); 
9.84(lH.tJ=23Hz) 

139b Meth^ N'4-metho]i^henethyl-gIydiiate. 

This was prepared from 139a on a 2J mmol scale following the method described for 
42a. The product was isolated in 38% yield after flash chronuuogn4)hy on silica gel 
• (eluant EiOAc:hexane 90: 10 v/v ). 
Rf {EtOAc:hexane 90:10 v/v) 0.17 
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139c Methyl N-4-niethoxyphenethy|.N^(2R).Wert.butyloxycari)onyI-23. 
dihydraindoie-2-carbonyi)-giydiiate. 

This was prepared from 139b and 48a on a 0.87 mmol scaie foUowing the method 
described for Id, The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60. v/v). 
Rf (EtOAc±exane 50:50 v/v) 0.30 

139d N^Methoxyphenethyl-N.((2R).l^m-butyloxycartonyl-23.dihydroindole-2. 
carbonyl>giydne. 

This was prepared from 139c on a 0.72 mmol scale following the method described for 
If. The product was isolated m 80% yield and used without fiirther purification. 

139e Methyl (3R).2.{N.4-iiiethoxyphenethyl.N.((2R).l^rt.butyloxycarbonyI-23. 
dmydroiiidole.2<arboiiyl).gly(7l).lA3,4^etrahydroisoquinoM^^ 

This was piepaied from 139d and Ic on a 0J29 mmol scale following the mediod 
described for Id. The produa was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 40:60 vAr). 
Rf (EtOAcrhexane 50:50 v/v) 0.21 

I39f (3R)-2-{N-4-MethoxyphenethyI.N-((2R).l^rt.butyloxycarbony|.23- 
dihydroindoIe-2.cartM>nyl>glycyl}.|^.4.tetrahydroisoquinoUne-3-aceticad 

This was prepared from 139e on a 0.22 mmol scale foUowing the meUiod described for 
If. The product was isolated in 47% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAcAexane^AcOH 55:45:2 v/v/v). 
HPLC System A tK«19.6' >80% 
Mass spec (FAB) m/es628 \M+H\+ 
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EXAMPLE 140 




140a l^»4-Tetraiiydro-beiiz[h]i5oqi]inoIine*3-carboxyUcad 

This was prepared firom ^(2*naphthyl)alanine on a 23 nunol scale foUowing the method 
desoibed for 84a. The product was isolated ia 85% yield as a mixture of benz[g]- and 
benz[h]-fused isomers which was used without further purification. 

140b Methyl lA3«4-tetrahydro-beiiz[h]isoquinoline-3-Garboxylate. 

This was prepared firom 140a on a 9.9 mmoi scale following the method described for 
26a The product was isolated in 2% yield after flash chromatography on silica (eluant 
EtOAc). The benz[g]-fused isomer was also isolated (in 4% yield). 



140c Methyl (3R)-2-{N-phenethyl-N-((2R>l-/m-bu^oxycarbonyl.23-dihydroindole- 
2<arbonyl)-gly(^}-l«2^,4-tetrahydro-benzni]isoquinoline-3-carbox^ 

This was prepared fiom 90b and 140b on a 0.19 mmoi scale following the method, 
described for Id. The product was isolated in 33% yield after flash chromatography on 
silica gel feluani EtOAcrpeL edier 30:70 v/v). 

140d (3R)-2-(N-Phenethyl-N-((2RVl-/eft-butyloxycarbonyI-2;3^ 
carbonyI)-gIyqrl}.1^3y4-tetrahydn>-beiiz[h]isoquiira add. 

This was prepared from 140c on a 0.06 mmoi scale following the method described for 
If. The product was isolated in 47% yield (18 mg) after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 70:30:2 v/v/v). 
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Mass spec (FAB) m/e=407 

EXAMPLE 141 



195 





* CH3 ^ 



I4ld 




14le 



I41a (3RS)-4-Aiiiino-3-pheiiyibutanoic add. 

A suspension of (RS)-4-amino-3-(4-chlorophenyl)butanoic acid in HoO (100 raL) and" 
MeOH (70 mL) was hydrogenated over 5% Pd-on-carbon at room temperature for 5 hr. 
Tlie mixture was ffltered through CeUte and the filtrate was concentrated in vacuo to give 
the title compound which was used without further puiification assuming a yield of 100%. 

141b (4RS)-1 A3ATetrahydroisoquinoljiie-4-acetic add. 

This was prepared from I41a on a 4.7 nunol scale foUowing the method described for 
84a. The product was used wiUioui further purification assuming a yield of 100%. 
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141c Methyl (4RS)-2-/e/t-butyIoxycarbonyi-l JJ.4-tetrahyciroisoq^ 

Ibis was prepared bom 141b on a 4.7 ramol scale ia two steps. The acid was esierified 
following the method described for 2fia. The crude product was taken up in CHoQo (70 
mL) and treated with BOC2O ( 1.31 g, 6 mmol) and i-Pr2NEt (excess). The mixture was 
stirred at room temperature ovemigfaL dilutede with EtOAc, washed with aq. KHSO4 and 
brine, filtered (Whatman IPS phase separator)^ and concentrated in vacuo. The product 
was isohited in 25% yield after flash chromatography on silica gel (eluant EtOAcrpet ether 
20:80 v/v). 

141d Methyl (4RS)-2*{N.phenethyl*NK(2RVl-l^/t*baiyloxycai1ioiiy^^ 
dihydioindde«2-carbonyi)-glycyI}-l^,4.tetrahydroisoquta 

This was prepared &om 90b and 141c on a 0.50 mmol scale following the method 
described for 79d. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAcipeL ether 40:60 v/v). 

141e (4RS)-2-{N.PhenethyI.N-((2R)a./eft.butyloxycarbonyl-23-dmydrom^^ 
caitonyl)-gly<7l}*1^3,4-tetrahydroisoqiunoUne-4.ace^ add. 

This was prepared ftom 141d on a 0.19 mmol scale following the method described for 
If. The product was isolated in 70% yield (79 mg) after flash chromatography on silica gel 
(eluant EtOAc5)eL ethenAcOH 50:50l> v/v/v), 
HPLC System A Ir=19.0* >90% 
Mass spec (FAB) m/es598 [M+H]+ 

EXAMPLE 142 
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142a Methyl (4RS).2.{(2R^S).l-((2R)-l^/t.butyloxycarbony|.23^hydroindole.2. 
cartionyi).5.pheiiy|.pyiToUdine-2Harbonyl}.lA3,4.tetrahydn)iso(p^ 

This was prepared fiom 79b and 141c on a 0.52 mmol scale Mowing the method 
described for 79d. TTie product was isolated in 48% yield after flash chromatography on 
silica gel (eluani EiOAcrpeL ether 30:70 v/v). 

142b WRS).2.{(2R3S).l-((2R).l^if.Butyloxycarboiiy|.23Hiihydnrindole.2. 

cart«)nyi).S.pheiiy|.pyrroUdine.2^arbonyl}.lA3,4.tetrahydrois^ 
add. 

TOs was prepared from 142a on a 0.16 mmol scale foUowing die method described for 
If. TTie product was isolated in 71% yield (69 rag) after flash chromatography on silica gel 
(eluant £tOAc:peL edierAcOH 50:50:2 v/v/v). 
HPLC System A 1^=20.2' >95% 
Mass spec (FAB) m/e=6 10 tM+H]+ 

EXAMPLE 143 



HO 

143a 



143b 



143c 



143a (2R).l<:ydobutyloxycartony|.23-dlhydn»indole.2<arboxyllc add. 

This was prepared from cyclobutanol on a 2.0 mmol scale following the method described 
for 72a. TTie product was isolated in 16% yield after flash chromatography on siUca gel 
(eluant EiOAcpet eUier. AcOH 35:65:2 v/v/v). 
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143b Methyl (3R)-2.{(2R^SVl-((2RM-cyclobutYloxycarbonyI-23-diliydroiiidoIe-2- 

cari)oini)-5-phein1-pyrroUdine>2<^boiiyl}>lJ3.4>tetraiiydro 

carboxylate. 

This was prepared ficom 68a and 143a on a 0.24 mmoi scale following the method 
described for 79d. The product was isolated in 82% yield after flash chromatography on 
silica gel (eiuantEtOAcrpeL ether 35:65 v/v). 

143c (3R>2-{(2R,5S>H(2RVl<:ydobutyloxycarboiiyl-2,3^iaiydroiiidoIe-2- 

carboiqi)*5-pheiq4-pyiTo]idine>2Harboiiyi}.i;L3.4-tetraliyd^ 

carboxylicadd. 

niis was piepaied bom 143b on a 0.20 nunol scale following the mediod described for 
If. The product was isolated in 72% yield (85 mg) after flash chiomatogn^lqr on «iira gel 
(eluani EtOAcrpet ethenAcOH 65:35:2 v/v/v). 
HPLC System B tR=14.2' >95% 
Mass spec (FAB) ni/es594 [M+H]''- 

EXAMPLE144 




144b 144c 



144a (2R)-l.Cyclopentyloxycarboiiyl.2 J^Uhydroiiidole-2^arfaoxyUc add. 

Tbis was prepared ftom cyclopentanoi on a 2.0 mmol scale foUowing the method 
described for 72a. The produa was isolated in 75% yield and used without purification. 
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144b Methyl (3R)-2-{(2R^S>l.((2R).l<ydopentyloxycarbony|.23.dihydroiiidole-2. 
carbonyl)-5-phenyl-pyiToUdine-2.carbonyI}.l^,4-teti^ydroisoquinoline.3-ace^ 

This was prepared from 78a and 144a on a 0.30 mmol scale following the method 
described for 79d. The product was isoiaied in 73% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

144c (3R>2-{(2R^S)-l-((2R)-l.Cydopentyloxycarbony|.23-dihydroiiidoIe-2. 

cartioiqrl).5.idienyi-pyiToUdine-2<aitonyl}-l^^tetrahydroiso^ 

add. 

"ITiis was prepared firom 144b on a 0.22 mmol scale following die mediod described for 
If. The product was isolated in 79% yield (108 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 65:35:2 v/v/v). 
HPLC System B tR=16.3' >98% 
Mass spec (FAB) m/e=622 [M+H1+ 

EXAMPLE 145 

145a 145b 

145a Methyl (3R)-2.{(2R.SS)-l.((2R).l.cydopentyloxycarbonyl-23^fliydroiiidole-2- 

cart)onyi)-5-phenyl-pyiToiidine-2^arbonyl^l^y<|.tetrahydroisoquinoiine-3- 
carboxylate. 

This was prepared from 68a and 144a on a 0.24 mmol scale following die mediod 
described for 79d. The product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAc:peL edier 35:65 v/v). 
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l4Sb (3R)-2-{(2RoS)-H(2R)>l-Cydopeatyloxycariionyl-23-dmydroindole*^^ 

carboiiyl>5-phenyi'pyrroUdine-2<aii)onyi^l2J.4-tetrahydroisoqidnol^ 

carijoxylicadd. 

This was prepared &om 14Sa on a 0. 19 mmol scale following the method described for 
If. The product was isolated in 69% yield (80 rag) after flash chromatography on silica gel 
(eluantEtOAcrpei. ethenAcOH 65:35:2 v/v/v). 
HPLC System B tji=15Jl' >98% 
Mass spec (FAB) m/es608 [M+H)'<- 

EXAMFLE146 



n .0. . .^^r 



146a 



OH 

146b 146c 

146a (2R)-H2*exo-Norbomyl)oxycarlH)nyl-2^-dihyd^^^ add. 

This was piepared from 2-exo-norbomyI alcohol on a l.O mmol scale following the 
method described for 72a. The product was isohited in 93% yield and used without 
purification. 



146b Methyl (3R).2.{(2ILSS).l.((2R).l.(2.exo.norbornyI)oxycarbonyl.23- 

dihydroindole-2^!arbonyl)-5-phenyI-pyiTolidine-2-carbonyl}-i;Z3,4- 

tetrataydFoisoquinoline-3H!arboxylate. 

This was prepared from 68a and 146a on a 0.24 nunol scale following the method 
described for 79d. The product was isolated in 74% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 
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146c (3R)-2.{(2R^S)-l-{(2R).l-(2^xo-Norboniyl)oxycarbony|.2J-dihydn)indoJe-2- 

carbonyl>5-phenyl-pyiTolldine.2-<arbonyJ}-lJJ.4.tetrahydroisoqm^^ 

carboxyIicad± 

This was prepared from 146b on a 0.18 inmol scale Mowing the method described for 
If. The produa was isolated in 65% yield (74 tag) after flash chioraaiography on silica gel 
(eUiani EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System B tRsl7.2' >98% 
Mass spec (FAB) m/e=634 [M+H]+ 



EXAMPLE 147 




147b 147c 

147a (2R)-l.CydodadecyloxycarbonyI-2^^hydroindoIe-2-carboxylic add. 

This was prepared from cyclododecanol on a 1.0 ramol scale following the raeUiod 
described for 72a. The product was isolated in 64% yield and used wiU»out purification. 



147b Methyl (3R)-2.{(2R4S).H(2RVl-cydododecyloxycarbonyI.2J.diIiydroindole. 

2<arbonyiy.S-pheny|.pyrrolidine.2HairbonyI}.lA3,4.tetrahydroisoquinoUne-3- 
carboxylate. 

TTus was prepared from 68a and 147a on a 0.24 mmoi scale foUowing die meUiod 
described for 79d. The product was isolated in 55% yield after flash chromatography on 
silica gd (eluant EtOAc:peL eUier 30:70 v/v). 
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147c (3R)-2.{(2R^S)-l.((2R).l-Cydododecyloxycarlw)nyl-2J-dihy<lroindole-2. 

carbonyl)-5-phenyl-pyiToiidine-2<aii)onyl}-1^.4.tetnihydrojsoquinoim^ 

cariwj^Iicadd. 

This was piepaied from 147b on a 0.13 mmoi scale foUowing the method described for 
If. The product was isolated in 58% yield (53 mg; after flash chromatography on silica gel 
leluant EtOAcrpet etbenAcOH 55:45:2 v/v/v). 
HPLC System B 1^^25.0' >9g% 
Mass spec (FAB) iD/e=706 [M+H1+ 



EXAMPLE 148 




148c 148d 

148a Methyl N-phenethyl.N-((2R).i-ii>propyioxycarbonyi-2J<KliIiydrouidole-2- 
carbonyl>glydnate. 

This was prepared from 90a and propyl chloroforraate on a 0.48 nmiol scale following the 
method described for 81a. The product was isolated in 88% yield after flash 
chromatography on silica gel (eloam EtOAc:peL ether 35:65 v/v). 
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14«b N.Phenethyl-N^(2RVl.n.propyloxycarbonyI.2J^ydroiiidole-2-carbonyl)- 
glycine. 

This was prepared from 148a on a 0.42 mmol scale Mowing the method described for 
If. The product was isolated in 45% yield alter flash chromatography on sifica gel (eluant 
EiOAcUiexane:AcOH 65:35:2 v/v/v). 

148c Methyl (3R)-2.{N-phenethyl-N-((2R).l.fl.propyioxycarbonyl-2jKimydroindole- 
2<«arbonyl)*giycyl}-l^,4>tetrahydroisoquiiioline-3racetate. 

niis was prepared firom Ic and 148b on a 0.08 mmoi scale foBowing the method 
described for Id. Hie product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 55:45 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.35 



148d (3R)-2-{N-PhenethyI.N.((2R).l.ii.pr»pyIoxycarbonyl-23-dihydroindole.2- 
carbonyl)-gIycy|).i^,4-tetrahydrolsoquinoline-3-aceticacid. 

This was prepared from 148c on a 0.08 mmol scale following the method described for 
If. nie product was isolated in 54% yield (25 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane;AcOH 70:30:2 v/v/v). 
HPLC System A tR=17.9' >98% 
Mass spec (FAB) m/e=584 [M+H1+ 



EXAMPLE 149 
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149a Methyl N.{(3R).2.{(2SjR).l.((2R).Wm.butyloxycarbony|.23^hydroindoI^^ 

caitonyl)-5-phenyl.pyiToUdiiie-2<aitonyl}.l^,4-tetrahydroisoqm^^ 

prolinate. 

This was prepared from 79c and 88b on a O.U mmol scale foUowing the meihod 
described for 79dL The product was isolated in 100% vffild after flash chromatography on 
silica gel (eluant EtOAc±exane 80:20 v/v). 
Rf (EtOAcihexane 80:20 v/v) 0. 13 

149b N-{(3R)-2-{(2S^)-l-((2R).l.te/t-ButyloxycarbonyI.2J-daydroindole-2- 

carboiiyl)-5-phenyI-pyn»Udine.2Hartonyl}-1^.4.tetrahydroisoqni^ 

proline. 

This was prepared from 149a on a 0.14 mmol scale following the mediod desaibed for 
If. The product was isolated in 46% yield (46 mg) after flash chromatography on silica gel 
(eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A 1^=17.6' >95% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=t707 [M+H]+ 
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EXAMPLE 150 HgC^ 



H3C, 



o 



CH4 



150a 



150b 

CH3 



150c 

H3C,, 



ISOd 

H3C- 



° CH3 CH3 OH 



150e 150f 

ISOa (2-M etboxyphenyOacetaldehyde. 

This was prepared from 2.f2-medioxyphenyl)etbanol on a 13.1 mmol scale foUowing the 
method described for 99ad. The product was isolated in 52% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 5:95 v/v). 
Rf (EiOAc:hexane 5:95 v/v) 0.17 

ISOb Methyl N-2-(2^nietfaoxyphenyl)ethy|.glydnate. 

This was prepared from 150a on a 6.8 mmol scale foUowing the method described for 
42a. TTie product was isolated in 28% yield after flash chromatography on siUca gel 
feluant EtOAcUiexaoe 80:20 v/v). 
Rf(EtOAc:hexane 80^20 v/v) 0.16 
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150c Methyl N.2.(2.methoxyphenyI)ethyI-N-((2R)-l-teiT-butyloxycarlionyl.23. 
dihydFoinifa)Ie-2<arbonyl)-giydiiate. 

This was prepared ftom 48a and ISOb on a 1.93 mmol scale Mowing the method 
descrfljed for Id. The product was isolated in 98% yield after flash chiomaiography on 
silica gel (ehiant EtOAcAexane 40:60 v/v). 
Rf (EtOAcUiexane 50:50 v/v) 0.33 

ISOd N-2-(2-Methoxypheiiyi)ethyi-N-((2R)-l^rr.biityloxycarboiiyl-23- 
diIiydroiiidole-2-carboiiyl)>^ycine. 

This was prepared ftom 150c on a 1.90 mmol scale following die mediod described for 
If. The produa was isolated in 85% yield and used widiout purification. 

150e iMethyl (3R).2.{N.2.(2.metboxyphenyl)ethyl.N.((2R).l^/r.batyIoxycarboiiyl- 
23-dihydroiiidoIe-2-carbonyl).gIycyl}.lA3,4.tetrahydroisoqiiinoline-3-^ 

Tliis was prepared firom 26a and 150d on a 0.81 mmol scale foUowing the mediod 
described for Id. The product was isolated in 94% yield after flash chromatography on 
alica gel (eluant EtOAcUiexane 40:60 v/v). 
Rf (E^AcJiexane 40:60 v/v) 0.29 

150f (3R)-2-{N-2.(2-Methoxyphenyl)ethyI-N-((2R).l-'eft-bntyioxycarboiiyl.23- 
dihydroiiidoIe-2^arbonyl>glyqrl^l^.4-tetiahydroiSoqiiiiioI^ add. 

This was prepared from ISOe on a 0.76 mmol scale foUowing the mediod described for 
If. The product was isolated in 57% yield C267 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A tR=20J' >95% 
Mass spec (FAB) ni/e=6I4 [M+H1+ 
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EXAMPLE 151 



H O 



151a 



151b 151c 

ISla (2R)-l.(3^Dimethylbutyl)oxycarbonyI.23Hlihydroindole.2.carboxyUc add. 

•mis was prepared fiom 33-dimeihylbuianol on a 2.34 mmol scale Mowing the method 
described for 72a. TTie product was isolated in 37% yield after flash chromatography on 
silica gel (eluant EtOAcdxexaneiAcOH 35:65:2 v/v/v). 

ISlb Methyl (3R).2.{(21WS).H(2R).l.(3,3HliiiiethylbutyI)oxvcarbon^ 

dihydroindoIe.2^arijonyl)-5.phenyi.pyra)«dine-2<arbonyl^ 

tetrahydroisoqiiinoline-3-carboxylate. 

niis was prepared from 68a and 151a on a 0.28 mmol scale foUowine the method 
descnbed for 79d: TTie product was isolated in 75% yield after flash chromatt^hy on 
silica gel feluant EtOAcdiexane 35:65 v/v). 
Rf (EtOAc:hexane 35:65 v/v) 0.21 

151c (3RV2.{(2R^S).H(2R).H33-DimethyIbutyl)oxycarbonyl.23.dihvdroindde.^^ 

carbonyl).5.phenyl.pyrroHdine.2^onyl}-1^.4.tetrahydroisoquinoUii^^ 
carboxylic add. 

niis was prepared fiom 151b on a 0.21 mmol scale foUowing die mediod described for 
If. nie product was isolated in 66% yield f87 mg) after flash chromatography on silica gel 
feluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
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HPLC System B t^=17.8' >95% 
Mass spec (FAB) ni/e=624 (M-t«l+ 




152b 152c 

152a H(2RVl-Cydoheptyl6xycari}oiiyl.2,3^ydroindole-2<arboxyUc add. 

This was prepared ftom cydoheptanol on a 2.35 mmoi scale following the metiiod 
described for 72a. The product was isolated in 39% yidd after fla^ chromatography on 
silica gd (eluam EtOAc*Jiexane:AcOH 35:65:2 v/v/v). 



152b Methyl (3R)-2-{(2R5S)-l-((2R)-l-cydoheptYloxycarbonyl-23-dihydroiiidole-2- 

carbonyl)•5-pheny|.pyTroUdine-2HarboIlyl^l^4.tetrahydroisoqlIinoUI^ 
caitoj^te. 

Hiis was prepared firom 68a and lS2a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 86% yield after flash chromatography on 
siGca gd (eluantEtOAc±exane 35:65 v/v). 
Rf (BOAcdicscane 35:65 v/v) 0.22 
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152c (3R).2.{(2ItSS). l-((2R>.l.CycloheptyJoxycarbony|.23Hlihydroindole.2. 

carbonyi).5.phenyl-pyiToUdine-2<artonyl}.l^Ateti^yciroisoquinolu^ 
carboxyUcadd. 

This was prepared from lS2b on a 0.24 inmol scale foUowing the method described for 
If. nie product was isolated in 51% yield (78 mg) after flash chromatography on siUca gel 
(eiuam EtOAcdiexane:AcOH 45-^5:2 v/v/v). 
HPLC System B tRsl8.2' >98% 
Mass spec (FAB) m/e=636 [M+H]+ 

EXAMPLE 153 




H o IT 

153a 




153a (2R)-l-((lS).«iirfo.Bornyl)oxycarbonyl-2J.dihydroindole.2-carboxyUc add. 

This was prepared from ( lS)-<r/uto.bomeoI on a 2.34 mmol scale foUowing die mediod 
described for 72a. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluam EtOAc:hexane:AcOH 35:65:2 v/v/v). 

lS3b Methyl (3R)-2.{(2R3S).l.((2R).l.((lS)^mto.bornyI)oxycarbony|.2.3. 

dihydroindole>2Harbonyl).5-phenyl-pyrroIidine.2-carbonyl}-l^,4. 

tetrahydroisoquinoliIle•3^arboxylate. 

This was prepared from 68a and 153a on a 0.28 mmol scale foUowing die mediod 
described for 79d. The product was isolated in 66% yield after flash chromatography on 
sUica gel (eluam EtOAc:hexane 35:65 v/v). 
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Rf (aOAcdiexane 35:65 v/v) 0^8 

153c (3R)-2-{(2IL5S)-l-({2R)- l•((lS)-e/I</o.Bo^lyi)oxyca^bony^23-d^hyd^oindoIe-^ 

carbonyl)-5-pheiwi>pyri:oiidine-2-carbonyl}<l^,4-teti^ydroisoqum 

carboxyticadd. 

This was piepaied &om 153b on a U.L9 mmol scale following the mediod desciibed for 
If. The produce was isolated in 47% yield (62 tag) after flash chromatography on silica gel 
leluant eOAc±exane:AcOH 45:55:2 vMv). 
HPLC System B 1^^0.6' >95% 
Mass spec (FAB) m/e=676 [M+H]''' 

EXAMPLE 154 




154b *'54c 

154a (2R)>l-((lR.2R3R^S)-IsopinocampheyJ)oxycarbonyl-2,3Miihydroindole-2^ 
carboxylicadd. 

This was prepared ftom (lR^R,3RJS)-isopinocampheoi on a 2.34 ramoi scale following 
the method described for 72a. The product was isolated in 57% yield after flash 
chromatography on silica gel (duant EtOAc:hexane:AcOH 35:65:2 v/v/v). 



wo 93/20099 



PCr/GB93/00614 



211 

154b Methyl (3R).2.{(2IUS).1-((2R).1-({1IL2R3RJS). 

isopinocampheyi)oxycarbonyl-23^hy{in>indo]e-2^aii)onyl)-5-phe^^ 

carbonyi }-l^,4-tetrahydroisoqiiiiioiiiie-3-carboxylate. 

This was prepared firom 68a and 154a on a 0.28 nunol scale following the mediod 
described for 79d. The product was isolated in 70% yield after tiash chromatography on 
silica gel (eliiam EtOAc:bexane 35:65 v/v). 
Rf (EtOAchexanie 35:65 v/v) 0.28 

154c (3R)-2-{(2R^).l-((2R)-l.((lR2R3R3S)-I»>piiiocainpheyl)oxycarboiiyI.23- 
dihydroindole-2-carbonyl)>5-phenyi-pyiToiidiiie<2-carbonyl}-l^^ 
tetrahydroisoqiiinoiine>3-carboxylic add. 

This was prepared from I54b on a 0.20 nunol scale following die method described for 
If. The product was isolated in 53% yield (73 mg) after £la^ chromatography on silica gel 
(eluant £tOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B tR=21.0' >95% 
Mass spec (FAB) m/ea676 [M+Hl* 

EXAMPLE 155 




155b 

155c 
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155a (2R)-l-((lS^3S«5R)-Isopinocampheyi}oxycarbonyI*23-dih^ 
carboxyiicadd. 

This was prepared firom ( lS,2S3S.5R)-isopinocampheol on a 2.34 mmol scale following 
the method described . for 72a. The product was isolated in 69% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

155b Methyl (3RV2.{(2R^S)-l-((2R).l.((lSaS3SpR).isopinocampheyl^^ 

2J-dihydroindoIe-2-carbonyl)*5-phenyi-pyiToUdine«2<arbonyl^ 

tetrahydroisoquinoiine-3-carboxylate. 

This was prepared &om 68a and 155a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 35:65 v/v). 
Rf (EtOAc±exane 35:65 v/v) 0.27 

155c (3R)-2.{(2RJS).l-((2R).l.((lS,2S3S^R).Isopinocamphey0^^ 
dihydroindole-2H:ari)onyl)-5-phenyi-pyrroUdine-2-carbonyI}-l^^ 
tetr^ydbroisoqiiinoline-3-carboxyUc add. 

This was prepared bom 155b on a 0.21 mmol scale following die mediod described for 
It The product was isolated in 39% yield (56 mg) after flash chromatography on silica gel 
f eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B tj^=2L3' >98% 
Mass spec (FAB) m/e=676 [M+H1+ 
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lS6a Methyl (3R).2-{(2R3S).H(2R).l.(33-dimethylbutyl)oxycarbonyl-2J- 

dihydroindole-2-carbonyl)>5-phenyl'pynroiidine-2-carbonyl}-l^A 

tetrahydroisoqujnoiine-3-acetate. 

This was prepared from 78a and ISla on a 0.30 ramol scale following the method 
described for 79d. TTie product was isolated in 777c yield after tlash chiDinaiography on 
silica gel (eluant EtOAcdiexane 35:65 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.49 

lS6b (3R)-2-{(2R^S)-l-((2R).l-(3^Diinethylbutyi)oxycarbonyl.23-dihydroiiidole-2- 

carbonyl)-5-pheiiyi-pyiToUdine-2^ari}onyl}a23^tetrahydroisoqujno^^ 
add. 

niis was prepared from 156a on a 0.23 mmol scale following the mediod described for 
If. The product was isolated in 44% yield (65 rag) after flash chromatography on silica ^1 
(eluant ElOAc±exane:AcOH 45:55:2 v/v/v). 
HPLC System B 1^=19.0' >98% 
Mass spec (FAB) m/e=^60 [M+Na]-^ 

EXAMPLE 157 

157a 157b 

°*CH3 OH 
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I57a Methyl (2RVl-(l.piperidinoicarbonyl-23-dihyfiroindole-2<ai± 

This was prepared fix)m piperidine on a L64 ramoi scale following the method described 
for 72a but without the final hydrolysis. The product was isolated in 44% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 
Rf (ElOAcrhexane 30:70 v/v) 0. 14 

157b (2R)-l-(l-Piperi(iino)carbonyl-23-i^ add. 

This was prepared Scorn 157a on a OJl mmol scale following the method described for 
If. The produa was isolated in 72% yield and used without purificadon. 

157c iMethyl (3RV2*{(2R^S)-H(2R)-l-(l-piperidino)carbonyl-23-dih 

carbonyI)-5-pheiiyI-pyiToUdine-2<arbonyl}-1.23.4-tet^ 

carboxyiate. 

This was prepared from 6Sa and lS7b on a 0,51 mmol scale following die method 
described for 79d. The product was isolated in 54% yield after flfl^gh chromatography on 
silica gel (eluant EtOAc±exane 70:30 v/v), 
Rf (EtOAcrhexane 7030 v/v) 0. 16 

157d (3R)-2-{(2R^S)-l-((2RVl-(l-Piperidino)carbonyl-2J-dibydrGin 

carbonyl)-5-phenyI-pyiToIidine-2H!arbonyi}-i:Z^,4»tet]^y^^ 

carboxylicadd. 

This was prepared bom 157c on a 0.28 nunol scale following the method described for 
If. The product was isolated in 18% yield (30 mg) after flash chromatography on silica gel 
(eluant EtOAc:AcOH 100:2 v/v). 
HPLC System B tj^=l4.9' >98% 
Mass spec (FAB) m/e=607 [M+H1+ 
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158c 



lS8a Methyl (2R)-l-(N<ydohexyl-N-methylcarbamoyl).23^iihydnmidoIe-2- 
carboxyiate. 

This was prepared firom N-meihyl-cyclohexylamine on a 1.64 mmol scale following the 
method described for 157a. The product was isolated in 25% yield after flash 
ch^OInaH)g^^>hy on silica gel (eluant EtOAcdiexane 15:85 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0.20 

158b (2R)-l-(N-Cydohexyl-N-methylcarbaiiioyl).2JKlihydraindoie.2<arbaxylic add. 

This was prepared from 158a on a 0.60 mmol scale following the method described for 
If. The product was isolated in 67% yield and used widiout puiificadon. 

lS8c Methyl (3RV2-{(2R.5S)-H(2R).HN^dohexy|.N-methylcarbaiiioyl).23. 

dlhydroindole>2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyI}-l^^ 

tetrahydroi5oqiiinoline<3>carboxyiate. 

This was prepared from 68a and 158b on a 0.40 mmol scale following the method 
described for 79d. The product was isolated in 72% yield after flash chromatognq)hy on 
silica ^1 (eluant £tOAc:hexane 55:45 v/v). 
Rf (EiOAc:hexane 70:30 v/v) 0.25 
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158(1 (3R)-2.{(2R^S)-l-f(2R)-l-(N.CydohexyI-N-mettiyicarbamoyI)-2J- 
dihy€iroindo]e>2H:arbonyi)>5-phenyI-pyiToUdine-2<arbonyl}<1^.4- 
tetrahydroisoqiiinoiine*3-carboxylic add. 

This was prepared from lS8c on a 0J29 raraol scale following the method described for 
If. The product was isolated in 33% yield f60 mg} after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 85:15:2 v/v/v). 
HPLC System B tR=i7.6' >99% 
Mass spec (FAB) m/e=635 [M+H1+ 
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159a Methyl (2R>-l.(4w^ft.butyl<7dohexyi)oxycarbonyl-2,3Hiibydroiiidole-2- 
carboxylate. 

This was prepared from 4-K/t-butylcyclohexanol on a 1.64 rnmol scale following ihe 
method described for 157a. Tlie product was isolated in 50% yield after flash 
chromatography on silica gel (etaiant EiOAc:hexane:AcOH 20:80:2 v/v/v). 
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159b (2R).1^4-fert-ButyicYdohexyl)oxycartoiiyl-2J-^ acid. 

This was prepared from 159a on a 0.82 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

159c Ethyl (2R^S>.l.((2R).l.(4^m.butylcydohexyi)oxycarbonyl.23-^^ 
2<arbonyl)-5*phenyI-pyrroIidine-2-carboxylate. 

This was prepared firom 30a and lS9b on a 0.82 mmol scale following the method 
described for id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluanL£tOAc:hexane 20:80 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.46 

159d (2R^S)-H(2R).H4-terr-Batyi(7dohexyl)oxycarbonyI-^^ 
carbonyl)-5-phenyi-pyrn)lidlne-2-carbox;ilc add. 

This was prepared from lS9c on a 0.28 mmol scale following the method described for 
If. The product was used without purification* assuming a yield of 100%. 

159e Methyl (3R)-2.{(2R^S).I.((2R).H4^e/t.bulylCTdohexyi)oxycarbonyl-23. 

dihydroindoIe-2-carbonyi)-5-phenyI-pyrrolidine-2<arbonyI}-1^3<^^ 

tetrahydroisoqiiinoliiie-3-carboxylate. 

This was prepared from 26a and 159d on a 0.28 nraiol scale following the method 
described for Id. The product was isolated in 93% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 30:70 v/v). 

159f (3R)-2-{(2R^S).l-((2R).l-(4-i»rt-ButyIiydohexyI)oxycarbon^ 
dihydro]ndoie-2-carbonyl)*5-phenyl-pyrrolidine-2-carbonyl}-l^,4. 
tetrahydrolsoquinoIine*3-carboxylic add. 

This was prepared from 159e on a 0.26 mmol scale following the method described for 
If. The produa was isolated in 35% yield (62 mg) after flash chromatography on silica gd 
feluant EtOAc±exane:AcOH 65:35:2 v/v/v). 
HPLC System B 1^=23.0' >95% 
Mass spec (FAB) m/e=678 [M+H1+ 
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EXAMPLE 160 




160c 

160d 



160a Methyl (2R)-l-(2<ir.methyl<ydohexyi)oxycarboiiyl.23Kliliydroiiidol^^ 
carboxyiate. 

This was prepared from (±)-2-cij-inetbylcyclohexanol on a 3.28 inmol scale Mowing the 
method described for lS7a. The product was isolated in 51% yield after flash 
chromatography on silica gel (ehiant EtOteUjexane 20:80 v/v). 
Rf (EtOAcrhexane 30:70 v/v) 0.41 



160b (2BHK2<iP-Methylcydohexyl)oxycarbonyl-2JKlihydraiiidole-2-carboxyKc 
add. 

This was prepared fitora 160a on a 1.66 mraol scale foUowing the method described for' 
If. The product was isolated in 23% yield and used witiioui purification. 

I60c .Methyl (3R)-2.{(2ILSS).l.((2R).l.(2-c&.methylcydohexyl)oxycarbonyi.23- 

dihydroiiuloIe-2^arbonyi).5-phenyl.pyrrolldjne.2Harbonyi}.lA3t4- 

tetrahydroisoqiunoline-3-carboxylate. 

TTiis was prepared &om 68a and 160b on a 0.38 mmol scale foUowing die meUiod 
described for 79d. lite product was isolated in 25% yield after flash chromatography on 
siUca gd (eluant ElOAcAexane: AcOH 25:75: 1 v/v/v). 
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160d (3R).2-{(2R5S)-l-((2R)-l-f2^-Metliylcyclohexyl)oxycarbonyi-2J- 
dihydn)indoie>2H:arbonyi)-5-phenyi«p]Troiidine-2<arbonyi}-1^.4- 
tetraiiydroisoqiiuioline-3*carboxyUc acid. 

This was prepared from 160c on a 0.09 mmol scale following the method described for 
If. The produce was isolated in 48% yield (29 mg) after flash chromatography on silica gel 
(eluantEtOAc±exane:AcOH 70:30:2 v/v/v). 
HPLC System A tj^=li.O' >98% 
Mass spec (FAB) m/e=636 ^-t-H]-*- 

EXAMPLE 161 



o^o ► o^o 

■6 "Ti 



OH 
O 



HO H3C . ^ 

161a 161b 



0& 



o 



- OH 



161c 161d 

161a Methyl (2R)>l-(2-j>wu>methylqrdohexyl)oxycarbonyl-23-dihyd[rou^ 
carfaoxyiate. 

This was prepared from (±)-2-/ranj-methylcyclohexanol on a 1.64 nmiol scale following 
die mediod described for 157a. The product was isolated in 28% yield after flg«h 
chromatography on silica gel (ehiant EtOAc^exane 20:80 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0.41 
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161b (2R)-l-(2-Xraiis-MeUiylcydohexyl)oxycarbonyl-2J^itoydroiiidoIe^ 
add. 

This was prepared from 161a on a 0.45 mmol scale Mowing ilie method described for 
If. The product was isolated in 44% yield and tised widioui purification. 

161c Methyl (3R)-2.{(2R^S)-l-((2R).l-(2.arfliM.mettiylcydohexyl)oxycarbony|.2J. 

dihydroiiidole>2i«arbonyi)-5-pheiiyl-iiyrroIidine>2-caitonyl)- 

tetraliydroisoqiiinoiiiie-3'carboxylate. 

"ITus was prepared torn 68a and 161b on a 0.20 ramol scale Mowing the method 
described for 79d. The product was isolated in 42% yield after flash chromatography on 
silica gel (eluam EtOAc:hexane: AcOH 25:75: 1 v/v/v). 

161d (3R)-2-{(2R.SS)-l.((2R).l.(2-llfajis.Methylcydoliexyl)oxycarbonyl-2J. 
dihydroindole-2-carbonyi).5-pheny|.pyrrolidiiie-2-carbonyi}-i;Z3/|. 
tetrabydroisoqiiinoiine-3-cai1)oxylic add. 

This was prepared from 161c on a 0.08 mmol scale foUowing the mediod described for 
If. The product was isolated in 38% yield (20 mg) after flash chromatography on silica gel 
(eluani EtOAc:hexane:AcOH 65:35:2 v/v/v). 
HPLC System B t,t=18.4' >98% 
Mass spec (FAB) m/e=636 [M-rfI|+ 
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EXAMPLE 162 



fin. o. OP^- 



OH 



^ 162a 



162c 162d 

1626 162f 

I62a Methyl (2R)-l-(3^dohexytpropyl)oxycarbonyl.2J-dihy(^^ 
carboxyiate. 

This was prepared from 3-cycIohexylpropanoi on a 1.64 mmol scale following the method 
described for 157a. The product was isolated in 100% yield after flash chromatography on 
silica gel feluant EtOAc:hexane 20:80 v/v). 
Rf (EtOAcihexane 30:70 v/v) 0.49 



lli2b (2R)«l-(3-Cydohexylpropyl)oxycarbonyl.23-dihydroindole-2-carbo^^^ add. 

This was prepared fiom 162a on a 1.64 mmol scale following the method described for 
If. The product was isolated in 60% yield and used without purification. 
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162c Methyl N.phenethy|.N-((2R).l-(3-cycloIiexyipropyl)oxycarbony|.2J- 
dihydroindole-2-carbonyi)-giydnate. 

This was prepared ftora 32a and 162b on a 0.99 mraol scale following die raediod 

described for id. The product was isolated in 827o yield after flash chromatogn^)hy on 

silica gel (eluaniEtOAc:hexane:AcOH 35:65:1 v/v/v). 

162d N.Pheiiethy|.N-((2RV1^3<ydohexylpropyJ)oxycarbony|.2J^hydroiiidole.2- 
carbonyl)^ycuie. 

This was prepared ftom 162c on a 0.81 nunoi scale following the method described for 
If. The product was used without purificadon. assuming a yield of 100%. 

162e Methyl (3R)-2-{N-pheiiethyI.N.((2R).l-(3^grdohexylpropyl)oxycarbonyI-23- 
dihydroindole-2-cari>onyi)-gIycyl}aaA4-tetrahydroisoquiiiaiine-3-acetate. 

This was prepared from Ic and 162d on a 0.81 mmol scale following the method 
described for Id. Hie product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.34 

162f (3R)-2-{N.PhenethyI.NK(2R).l.(3.cydohexylpropyl)oxycarbonyl-23. 
dihydrouidole-2Harbonyl).glycyi}-l^,4.tetrahydroisoquinoUne-3-aceticad^ 

This was prepared ficom 162e on a 0.51 mmol scale following the method described for 
If. The prodiict was isolated in 51% yield (161 mg) after flash chromatography on siUca 
gel rehiant EiOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System B 1^=21^' >98% 
Mass spec (FAB) ni/B=688 [M+Na]"^ 
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163e 163f 

163a Methyl (2R)-l-cydohexyimethyIoxycarlK>nyI.23-dihydroindole-2<arboxylate. 

This was prepared fmm cyclohexaneraethanol on a 1.64 raraol scale following ilie metliod 
described for lS7a. Hie product was isoiaied in 78% yield after dasii chromaiogiapliy on 
silica gel (eluant EtOAc±exane 20:80 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0.49 

l(S3b (2R)-l-Cydohexylmethylojgrcarbonyl-23-dlhydroiiidole-2-c^ add. 
niis was prepared fiom 163a on a 1.27 mmol scale following the mediod described for 
If. The product was isolated in 55% yield and used widiout purification. 
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I63c Ethyl (2R.5S)-l-((2R).l^ycIohexylmethyloxycarbonyl-23-dihydroindole-2- 
carbonyi)>5>phenyl>pyrrolidine-2-carboxyiate. 

This was prepared from 30a and 163b on a 0.70 ramol scale following the method 
described for Id. The product was isolated in 577o yield after flash chromatography on 
silica gel (eitiantEtOAc:hexane:AcOH 25:75:1 v/v/v). 

163d (2R^S)-l.((2R)-l.Cyclohexylmethyloxycarbonyl-2J^ydrDindoIe-2.carbonyl)- 
5>pheiiyl-pyiToiidine-2-carboxyUcadd. 

This was prepared ftom 163c on a 0.40 ramoi scale foUowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

163e Methyl (3R)-2.{(2R^H-((2R).l<yclohexylniethyIoxycarbonyl.2J- 

dihydroindole-2<arbonyl)*5-phenyi*pyrroiidiiie-2*carboiiyl}-l«23,4- 

tetrahydrdsoqiiinoline-3<K»rfaoxylate. 

This was prepared from 26a and 163d on a 0.40 mmol scale foUowing die mediod 
described for Id. The product was isolated in 64% yield after fkish chromatography on 
silica gel feluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.40 

163f (3R)-2.{(2R.SS)-l.((2R)-l.CycIohexyIraethyloxycarbonyI-23-dihydroindole-2- 

carbonyl)-5-phenyl.pyiTolidine-2-carbonyl}-l^,4.tetrahydroisoqiunolin^^ 
carboxyiicadd. 

This was prepared from 163e on a 6.25 mmol scale following the mediod described for 
If. TTie product was isolated in 16% yield (24 mg) after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 50:50:2 v/v/v). 
HPLC System B tji=i 8.8' >98% 
Mass spec fFAB) m/e=636 [M+H1+ 



wo 93/20099 



PCT/GB93/00614 



226 




164a Methyl (2R)-H2^grdohexylethyl)oxycarlM>nyl-23Hi&yd^ 

This was prepared ftom 2-cycIohexyIeihanol on a 1.64 nunol scale following the method 
described for lS7a. The product was isolated in 9 1% yield after fkish chromatography on 
silica gel (eluant EtOAc:hexane 20;80 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0.54 



164b f2R>-l-{2-CydohexyIetfayI)oxYcarbony|.2.3-dihydraindole-2-carboxy^^ add. 

This was prepared from 164a on a L50 mraol scale following the method described for 
If. The product was isolated in 55% yield and used without purification. 
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164c Etbyl (2R^S)-lW(2R).l.(2.cydohexylethyI)oxycarbony|.23^iaydroin^^^ 
carbonyi)-5-phenyi-pyrroIidine-2-€arboxylate. 

Tliis was prepared from 30a and 164b on a 0.82 mmol scale following the method 
described for Id. The product was isolated in 56% yield after flash chioinatography on 
silica gel (eluani EtOAc:hexane:AcOH 25:75: 1 v/v/v). 

164d (2R3SH-((2R)-H2-CydoliexylethyI)oxycarbonyI-23^ydroindoIe-2- 
carbonyl)-5>pheiq1-pyrrolidine-2-carboxylic acid. 

This was prepared firom 164c on a 0.46 mmol scale foflowing the method described for 
If. The product was used widjout purification, assuming a yield of 100%. 

164e Methyl (3R)-2.{(2IWS).H(2R).H2-<grdohexylethyl)oxycarbonyI.23- 

dihydTOindole-2<arbonyI).5.pheny|.pyrrolidine-2-carboiiyl}.lA3^ 

tetrahydroisoqiimoluie-3-carboxylate. 

Hiis was prepared from 26a and 164d on a 0.46 mmol scale following the method 
described for Id. TTie product was isolated in 72% yield after flash chromatography on 
sUica gel (eluant EtOAcAexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.40 

164f (3R)-2.{(2R^S).H(2R).l.(2.Cydohexylethyl)oxycarbonyI-2^^ydroindole.2. 

carbonyl).S.pheiiy|.pyiTolidiiie-2HSirbonyl}.lA3,4.tetrahydtoisoqum 
carboxylic add. 

This was prepared from 164e on a 0.33 mmol scale folloviring the method described for 
If. TTie product was isohited in 16% yield (23 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
HPLC System B tR=21.8' >90% 
Mass spec (FAB) m/e=650 [M+H1+ 
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SXAMPLE 165 




165a Methyl N-{(3R)-2.{(2IL5S)-H(2R)-l'^dohexyloxycarboiiyl-23-dihydroi^^ 

2^:ari}onyl)-5-phenyi-pyiTQlidiiie-2-caii)onyI}-123Atetrahydroisoqiim 

carbonyl}-prolinate. 

Has was prepared fiom 74c and ProOMe on a 0.08 mmoi scale following the method 
described for Id. The product was.used without puiification. assuming a yield of 100%. 
Rf (EtOAc:peL ether 70:30 v/v) 0.22 

165b N-{(3R)-2-{(2IL5S)-l-((2R)-l-Cyclohexyloxycarbonyl-23-dihydroiiidole-2- 

carboinrI)-5-phenyl«pyiToIidine-2^arbonyl}-1^.4-tetrahydroisoquinoliiie-3- 

carbonyI}<proIine. 

This was prepared Scorn 165a on a 0.08 mmol scale following the mediod described for 
If. The product was isolated in 57% yield (3 L mg) after flash chromatogn^>iqr on silica gel 
(eiuant EtOAcrAcOH 100:1 v/v). 
HPLC System A Ir=15.5' >98% 
AAA Peptide coment=83% 
xMass spec (FAB) xa/c=604, 272 



EXAMPLE 166 



131a 



H3C 




00 

o 




H31 
H3C' 



166a 



166b 
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166a iMethyl N.{(3R).2.{(2ILSS)- i-((2R). l-neopentyloxycarbonyi.ZJKUhydroindoIe- 

2^bonyl).5-pheny|.pyrroUdine.2<arbonyl}.lJ»3^teti^ydroisoqiii^ 
carbonyt}«proUiiate. 

TTiis was prepared from 131a on a 0.30 raraol scale foUowing the method described for 
81a. The product was isolated in 32% yield after flash chromatography on silica gel 
(eluam ElOAc:peL ether 50:50 v/v). 

I66b N-{(3R).2^(2R^S)-^((2R).lnNeopentyloxycariK)ny^23^yd^ouldole-2. 

carlK)nyl>5.pheiiy|.pyrrolidine-2<arboiiyl^l^,4.tetrahydn>isoqu^ 

carbonyl}-proiine. 

This was prepared from 166a on a 0.10 mmoi scale following the method described for 
If. nie product was isolated in 89% yield (61 mg) after flash chromatography on silica gel 
(eluant EtOAc:AcOH 100: 1 v/v). 
HPLC System A tji=15.1* >98% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=592, 272 



EXAMPLE 167 
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lfi7a Methyl (3R)-2^n-butyloxycarbonyl-l^,4-tetrataydroisoquinoliiie^ 
propanoate. 

This was prepared from lb on a 3.6 nunoi scale. The ester was hydrolysed following ihe 
method described for If to give the corresponding acid which was then homologated 
following the method described for lb. The intermediate diazoketone was purified by flash 
chromatography on silica gel (eluant EtOAc:peL ether 25:75 v/v) and the title product was 
isolated in 22% yfeid after flash chromatography on siUca gel feluant EtOAc.-peL ether 
20:80 v/v). 

Rf (EtOAc:peL ether 10:90 v/v) 0.12 

NMR S 1.49 (9as); 1.6 - 1.9 (2Hjn): 13 (2Hjn): 2.63 (lH,ddJ=l6^ Hz); 3.09 
(lILddJ=16,6 Hz); 3.64 (3H^); 4.2 {lH.br); 4.6 (lH.br); 4.9 (labr); 7.0 - 7.2 (4H4n) 

167b Methyl (3R>2-{(2R.5S)-H(2R).l^eit.batyloxycarboiiyl-23^ydroiiidcile-^ 

carboiqrI)-5*phenyI-pyiTOliduie-2-<aitoiiyl}-l^v4-tetrah^ 

propanoate. 

This was prepared from 79b and 167a on a 0.39 mmol scale Mowing the method 
described for 79d. The product was isolated in 71% yield after flash chromatogn^hy on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 
Rf (EtOAc:peL edier 30:70 v/v) 0. 13 

167c (3R)-2-{(2R.SS)-l-((2R).l.tert.Butyioxycarbony|.2J-dihydroindoIe-2.carbonyl)- 
5*phenyi-pyrroIidine-2-carbonyl}.1.23.4-tetrahydroisoqiunoline-3-propanoicadd. 

This was prepared fiom 167b on a 0.28 mmol scale fottowing the method described for 
If. The product was isolated in 74% yield (130 mg) after flash chiomato^phy on alica 
gel (eluant EtOAc:peL ethenAcOH 55:45:1 v/v/v). 
HPLC System A tK=15.4' >98% 
Mass spec (FAB) m/e=624 \M.+H\+ 
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168e i68f 



168a 3>Metiqrlphenethylaiiiine. 

To a stiired solution of 3-methylbenzyl cyanide (1 g, 7.6 mmoi) and CoQo (0.49 g, 3.8 
mmol) in MeOH (20 mL) was added NaBH4 (1.2 g. 30.4 rnmol) ponionwise at room 
temperature. The mixture was stined for 30 nun then poured onto crushed ice. 10% Aq^ 
KHSO4 was added until the mixture was strongly acidic (pH 2), and the insoluble mi^t^^i 
was removed by filoation through Celite. The filtraie was treated with NaOH pellets until 
basic (pH 10) and extracted once with EtOAc. then twice with CH2a2. The separate 
extracts were washed with brine, dried over Na2S04, combined and evaporated to give the 
dtte compound (0.60 g, 59%) which was used without purification. 



wo 93/20099 



PCr/GB93/00614 



232 

168b Methyl N-B-methylphenethyl-giydiiace. 

This was piepaied fiom 168a on a 4.45 mmoi scale following ihe method described for 
32a. The product was isolated in 6% yield afier flash chromatography on silica gel feluani 
EtOAc)- 

168c Methyl N-3-methyiphenethyl.N-((2R>l-cyclohexyloxycarbonyl-23- 
dihydroindoIe-2<arbonyI)-giycinate. 

This was prepared from 74a and 168b on a 0.26 ramol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 

168d N-3-Methyl[ihenethyI-N-((2R)-l-qrdQhexyloxycarbonyl-2^dihydra^ 
carboiiyI)-gIydne. 

This was prepared from 168c on a 0.18 mmol scale following the method described for 
If. The produa was used widiout purification, assuniing a yield of 100%. 

168e Methyl (3R)-2-{NO-methylphenetfayl-N<(2R)-l-cydohexyIoxycarbo 
dihydrQindirie-2^arbonyl)-giyqri}.i^,4-tetrahydroisoqainoUne-^ 

This was prepared from Ic and 168d on a 0.18 mmol scale following the mediod 
described for Id. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluanc EtOAczpet ether 30:70 v/v). 

168f (3R)*2-{N-3-MethyIphenethyi.N-((2R).l.cydohexyloxycarbony 
dihydroindoIe-2^arbonyl)-gly(7l}.1^44-tetrafaydroisoqtiinoU^ 

This was prepared from 168e on a 0.13 mmol scale following die mediod described for 
If. The produce was isohited in 72% yield C60 mg) after flash chromatography on silica gel 
(eluant EtOAcrpeL edienAcOH 70:30:1 v/v/v). 
HPLC System A ^=17.1' >98% 
Mass spec (FAB) m/e=660 [M-f-Na]'*' 
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EXAMPLE 169 




169a Methyl N<<2<<l.Methylpyrrol.2.yl)etliyl)-glycinate. 

Tliis was prepared fiom 2-(l-methyIpyiTol.2-yl)ethylamine on a 8.0 mmol scale foflowing 
the method described for 32a. TTie product was isolated in 27% yfcld after flash 
chromatography on silica gel (eluant EtOAc:peL ether 70:30 then EtOAc). 

169b Methyl NK2-(l-MethylpyrroI.2.yl)ethyl).N^(2R).l<ydohexyIoxycartoiiyl-W. 
dihydn>indole-2Harbonyl)*glydnate. 

This was prepared from 74a and 169a on a 2.16 mmol scale foUowing the method 
described for Id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 40:60 v/v). 
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I69c N-(2-(l.MethylpyiTOl.2.yl)ethyl).N.((2RVlH:ydoh 
dihydroindole-2-€arbonyi)-glycine. 

This was prepared firom 169b on a 0.73 raraol scale following the method described for 
If. The produce was used without purification, assuming a yield of 100%. 

169d Methyl (3RV2.{N-(2-(l.MethyIpyrroI.2.yI)ethyl).N-((2R)-l. 

Gydohexyioxycarboi^l-23HlihydroindoIe-2<arbony^^^ 

tetrahydroisoquinofine-3-acefate. 

Tliis was prepared from Ic and 169c on a 0.73 mmol scale following die mediod 
described for Id. Tlie product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAc:peL edier 40:60 v/v). 

169e (3R).2.{N.(2.(l.MethylpyrroI.2.yl)cftyI).N.((2R).l.cyd^ 
dihydroindoIe-2-carbonyI)-gly<7l}-l^,4-tetrahydroisoquinoline-^^ 

This was prepared from 169d on a 0.42 mmol scale following the method described for 
If. The product was isolated in 75% yield (197 mg) after flash chromatography on sflica 
gel leiuant EtOAcrpeL eUienAcOH 80:20:2 v/v/v). 
HPLC System A tj^=15.0' >98% 
Mass spec (FAB) m/e=627 [M+H1+ 
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170e i70f 



I70a (2-Hiienyl)ethylaidine. 

This was prepared firora 2-thienylacetoniirile oa an 18.6 nunol scale foUowing the method 
described for 168a. The product was isolated in 32% yield and used without purification. 

170b Methyl N-(2-thienyl)ethyl-glycinate. 

This was prepared from 170a on a 5.96 ramol scale following the method described for 
32a. The product was isolated in 35% yield after flash chromatography on silica gel 
(ehiant CHCl3:MeOH:AcOH 30:2:1 v/v/v). 
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170c Methyl N-(2*ttiienyl)ettiyl-N^(2R).l<ydohexyloxycarbony 

2-carbonyIVglydiiate. r 

This was prepared from 74a and 170b on a LOS mmol scale following the method 
described for Id. The product was isolated in 71% yield after flash chromatography on * 
silica gel feiuant EtOAcrpet. ether 30:70 v/v). 

170d N*<2-Thieiiyi)ethyl-N-((2R)*lM:ydohexyioxycarbonyK23.^^ 
carbonyl)-glydne. 

This was prepared from 170c on a 0 J5 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

170e Methyl (3R).2.{N.(2.thienyi)ethyi.N.((2R)-l.cydohexyloxycarbonyI-M^ 
dihydroindole-2-carbonyi)-giycyl}-l^,4«tetrahydroisoquinoi^ 

This was prepared from Ic and 170d on a 0J5 mmol scale following the method 
described for Id. Tbe product was isolated in 59% yield after flash chromatography on 
silica gel (eluant£tOAc:peL ether 40:60 v/v). 

170r (3R).2.{N-(2-Thienyl)ethyI.N.((2R).l<ydohexyloxycarbonyl.23H^ 
2^:nrbonyl)-giycyl}-l^A4-tetrahydroisoqtiinoline-3-acetic add. 

This was prepared from I70e on a 0.44 mmol scale following the method described for 
If. The product was isolated in 57% yield (157 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 80:20: 1 v/v/v). 
HPLC System A tR=14.8* >98% 
Mass spec (FAB) m/e=493 [M+H1+ 
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EXAMPLE 171 





1 




H 


H3C-I-CH3 


171a 


H3C 

171b 






171c 



6 ■ 6 



171d 



17le 




I71a (2RSV2-Beiiyloxycarbonylaiidno-lA3,4-tetrahydroiiaph^ 

To a stirred solution of lt2»3.4-ietrahy(ironaphthaiene-2-carboxyUc acid (3 g, 17 mmol) 
and N-methylmorphoiine (2.1 mU 18.7 mmol) under N2 was added fPhO)2P(0)N3 (4 mU 
18.7 nunol) and the mixture was heated at reflux for 2.5 hr then cooled to room 
temperature. Benzyl alcohol (3.7 mL, 34 mmol) was added and the solution was heated at 
reflux overnight, cooled to room temperature, and concentrated in vacuo. The residue was 
taken up in EtOAc and washed successively with aq. KHSO4, KHCO3 (twice), water and 
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brine, filtered (Whatman IPS phase sepanuor) and concentrated. The product was isolated 

in 57% yield (4.07 g) after fla^ chromaiography on silica gel feluant EtOAc:peL ether ^ 

10:90 v/v) 

17Ib Methyl N-((2RSV1^.4-tetrahydroiiaphth«2-yl)*Nw^it-buM^ 
gtydnate. 

This was prepared firom 171a on a 7.1 mmol scale in three steps. The amine was 
deprotected by catalytic hydrogenoiysis over 5% Pd-on-carbon. then alkylated following the 
method described for 32a and Snally reprotected with BC)C20 following the method 
described for 141c (second pan). The product was isolated in 14% yield after flash 
chromaiography on silica gel (eluani EtOAcrpet ether 10:90 v/v). 

171c Methyl N-((2RS)*1«2 J,4-tetrahydroiiaphth-2-yl)-giydiiate hydrochloride. 

This was prepared from 171b on a 1.0 nunoi scale following the method described for Ic 
The product was used without purification* assuming a yield of 100%. 

171d Methyl N-((2RSVl^,4.tetrafaydroimphth-2.yl)-N-((^^ 

Gydohexyloxycarix>iiyI-23-dihydroindole-2<arbonyl>^ydii^ 

This was prepared from 74a and 171c on a 1.0 mmol scale following the method 
described for Id. The product was isolated in 4S% yield after flash chromatography on 
silica gel (eluani EtOAcrpeL edier 30:70 v/v). 

171e N-((2RS>lA3.4*Tetrahydronaphth-2-yl)-N<(2R)-lM7dohexy^^ 
dihydroiiidoIe-2-carbonyl)-glydne. 

This was prepared from 171d on a 0.48 nunol scale following the mediod described for 
If. The product was used without purificadon, assuming a yield of 100%. 

171f Methyl (3R>2-{N-((2RS)-U3f4-tetrahydroiuiphth-2-yl)-N-((2R)-l. 
<7dohexyIoxycarbonyI-2J-dlhydroindole*2-carbonyl)-glycyl}-l,2394* ^ 
tetrahydroisoqiiinoluie-3-acetate. 

This was prepared from Ic and 171e on a 0.48 mmol scale following the method 
described for Id. The product was isolated in 52% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 
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171g (3R)-2.{N^(2RS)-1^.4.Tetrahydronaphth.2.yl)-N.((2R)-l- 
cydohexyloxycariH>nyI-23-dihydroindole-2-carbonyi)-glycyi}-1.2J.4^ 
tetrahydroisoquinoline-3*acetic add. 

This was prepared from 171f on a 0.25 mraol scale following the method described for if. 
The product was isolated in 60% yield (97 mg) afier tlash chromatography on silica gel 
(Bluani EiOAcrpeL ether.-VcOH 45:55:1 v/v/v). 
HPLC System A 16.8" >957c 
Mass spec (FAB) m/e=650 [M+H]+ 

EXAMPLE 172 

HaC-j-CHj H,C H3C .yr,L, 

H3C - 172a ^ ^'2b 
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I72a Ethyl (2R)-3.4HUhydro-5-(4.meifaoxyphenyIV2H«pyrrole-2-^^ 

This was prepared jfrom 4-meihoxyphenylmagnesiura bromide on an 8.0 ramol scale 
following the method described for 87a, The product was isolated in 82% yield arter flash 
chromatography on silica gel (eluant EtOAcrpeL ether 30:70 then 40:60 v/v). 

172b Ethyl (2R5S)*5-(4-methoxyphenyi)-pyrroiidine-2-carboxy]ate. 

This was prepared from 172a on a 6.6 mraol scale following the method described for 
30a. The product was isolated in 56% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 30:70 then 50:50 v/v). 

172c Ethyl (2R^S)a-((2RVl-cyciohexyioxycarbonyi-2J3^hydroindoIe-2<a^ 
(4-inethoxyphenyi)*pyiTolidine^2-carboxylate. 

This was prepared ftom 74a and 172b on a 0.69 mmoi scale following the method 
described for IcL The product was isolated in 95% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 

172d (2R.5S)-H(2RH-CydohexyIoxycarbonyl^23-dihydroindo 
methoxypheii^)-pyiToiidine-2-carboxylic acid. 

This was prepared fiom 172c on a 0.65 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

I72e iMethyl (3R).2-{(2RoS)-l.((2R).l^ycIohexyloxycarbonyl.23-dihydroindole-2. 

carbonyi)-5-(4-inethoxyphenyl)-pyrroiidine-2-carbonyI}«l«23,4- 

tetrahydroisoquinoline-3-carboxyIate. 

This was prepared from 26a and 172d on a 0.32 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 40:60 v/v). 

172f (3R>2.{(2R3S)-H(2R).l.Cydohexyloxycarbony|.23^ydroindo]e-2- 
carbonyn-5-r4-inethoxyphenyl)-pyrroIidine-2-carbonyl}-1.23«4* 
tetrahydroisoqiunoline-3-carboxytic add. 

This was prepared from 172e on a 0.22 mmol scale following the method described for 
If. The product was isolated in 69% yield (95 mg) after flash chromatography on silica gei 
(eluant ElOAc:AcOH 100:2 v/v). 
HPLC System A 1^=15.4' >987c 
Mass spec (FAB) m/e=652 [M+HT^ 
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EXAMPLE 173 




173d I73e 



173a Methyl N-(indan-2-yi)-glycinate. 

This was prepared from indan-2-amine on an 8.0 mmol scale following the method 
described for 32a. The product was isolated in 44% yield after flash chromatography on 
silica gel (eluant EtOAc). 
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173b Methyl N-(indaii-2vvi)-N-((2R)-l^:ydohexyloxycarbonyl-23-dihydroindole-^ 
carbonyi)«glydnate. 

This was prepared Jiom 74a and 173a on a 0.69 mmol scale following the method 
described for 1± The product was isolated in 80% yield after flash chromaiography on 
silica gel (eluant EiOAcipet. ether 30:70 v/v). 

173c N-(fadan-2-yl)-N-<(2R)-l<ydohexYioxycarbonyl-2JHiaiydroindole-2-carbonyi). 
glydne. 

This was prepared from 173b on a 0 J5 mmol scale following die mediod described for 
If. The product was used widiout purification, assuming a yield of 100%. 

173d Methyl C3R)-2-{N-(indan-2-yI).N-((2RVl-cydotaexyloxycarboiiyl-23- 
dihydroind(de-2Harbonyi)-glycyl}-1.23.4.tetrahydroisoqiiiiioIine>3-ace^^^ 

This was prepared from Ic and 173c on a 0.27 mmol scale foUowing the mediod 
described for Id. The product was isolated in 73% yield after flash chromatography on 
silica gel (eluant EtOAcipeL ether 40:60 v/v). 

173e (3R)-2-{N-(Indan.2-yl)-N-((2RVl-cydohexyIoxycarbonyI-2J-dihydroindole-2. 
carboiiyl)-gIy<7i}.1^.4-tetrahydroisoquinoline-3-aceticadd 

This was prepared from 173d on a 0.20 mmol scale following the mediod described for 
If. The product was isolated in ??% yield (75 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL eiheriAcOH 80:20:2 v/v/v). 
HPLC System A 1^=15.8* >98% 
Mass spec (FAB) ni/e=658 [M+H1+ 
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174b 




174c 



H 

















• 

H 





174d 



' s C) 



H 



174e 



174a Methyl N^2-wdohexyleUiyI).N^N-/m.butyIoxycarbonyl-phenylalanyl). 
giydnate. 

This was prepared ftom 32b and BOCPheOH on a 2.0 ramol scale foUowing the method 
described for Id; The product was isolated in 93% yield after flash chromatography on 
siUca gel (eluant EtOAcrpeL eUier 25:75 v/v). 



174b Methyl N.(2-cydohexyIeUiyl)^NKN.(3-lndoleacetyl).phenylalanyl)-glydnate. 

This was prepared from 174a on a 1.86 mraol scale foUowing the raediod described for 
32d. The product was isolated in 52% yield after flash chromatography on silica gel 
(eluant EtOAc:peL edienAcOH 65:35:1 v/v/v). 
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174cN-(2-Cydohexyiethyl)->f-(N43-indoleacetyi)-^^ 

This was prepared firom 174b on a iJ.48 mmoi scale following the method described for 
34. The product was used without purirication. assuming a yield of 100^. 

174d Methyl l-{N-(2-cydohexyiethyl)-N.(N-(3-indoleacetyl)-phenylalan^^ 
prolinate. 

This was prepared from 174c and D-ProOMe on a 0.48 ramol scale following the method 
described for 34. The product was isolated in 42% yield after flash chromatography on. 
silica gel (eluant ElOAc). 

174e l-{N-(2-Cydohexyielhyl)-N*(N-(3-indoleacety^ 

This was prepared firom 174d on a 0.20 mmoi scale following the method described for 
It The product was isolated in 61% yield (72 mg) after fbsh chromatography on silica gel 
(eluant CHCUrMeOHiAcOH 35:2:1 v/v/y). 
HPLC System B tj^=10.4' >95% 
AAA Phe 0,98: Pro 1.02: Peptide conieni=87% 
Mass spec (FAB) m/e=587 [M+H1+ 



EXAMPLE 175 
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17Sa Methyl N.(2-cydohexylethyr)-N.((2S).2-(3-indoleacetylaiiuno>-4- 

phenyibutanoyD-glycinate. 

TTiis was prepared trom 46a on a 1.74 mmol scale following die method described for 
32d. The product was isolated in 61'X >ield after flash chromatography on siUca gel 
(eluant EiOAc:pcL edienAcOH 65:35: 1 v/v/v). 

175b N-(2-Cydohexylethyl).N.((2SV2.(3-lndoleacetylanunoM-phenylbutaiioyi)- 
glydne. 

This was prepared from 17Sa on a 0.53 mmol scale foUowing die mediod described for 
If. The product was used wiUioui puriricarion. assuming a yield of 100%. 

I75c Methyl l-{N-(2.cyclohexylethyl).N^(2S).2-(3.indoleacetylaiiiinoM- 
phenylbutanoyl)-giycyI}-D-proliiiate. 

This was prepared from 175b and D-ProOMe on a 0.53 mmol scale foUowing the raediod 
described for 34. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAc). 

175d l-{N.(2-CycIohexylethyI).N-((2S).2.(3-indoIeacetylainino).4.phenylbatanoyl)- 
giyarl}-D-proliiie. 

This was prepared from 17Sc on a 0.29 mmol scale foUowing die method described for 
If. The product was isolated in 67^i yield ( 1 16 mg) after flash chromatography on sUica 
gel (eluant CHCl3:MeOH:AcOH 35:2:1 v/v/v). 
HPLC System B tR=15.8' >98% 
AAA Hph 1.04: Pro 0.96; Peptide conteni=93% 
Mass spec (FAB) m/e=623 [M+Nal+ 



BIOLOGICAL TESTING 

The compounds of die present invendon are potent ligands for die CCK-A and/or CCK- 
B receptors. Hiose which are antagonists at die CCK-B receptor also inhibit gastric acid 
secretion stimulated by pentagastrin. The mediods for measuring diese activities are 
described below: 
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Measurement of binding affinity for CCK-A receptors 

The pancreas of an SD rat was homogenized in a 20-fold volume of 50 raM Tris-HCl 
buffer (pH 7.7) by the use of a Poiyirone-iype homogenizer. the homogenaie was twice 
centrifuged for 10 minutes at 50000 g by the use of an uitra-ccntrifuge, the precipitate thus 
obtained was suspended in a AiUold volume of 50 mM Tris-HCl buffer (containing 0.2% 
BSA. 5 mM MgCK. 0.1 mg/ml bacitracin and 5 mM DTT: pH 7.7), and the suspension 
was stored at -80°C until the membrane preparations were required. 

The membrane preparations were then wanned to room temperature, diluted 1:10 widi 
the buffer and incubated at 37°C for 30 minutes in the presence of PH1L-364J18 and the 
test compound then separated by suction tlltration. Non-specific binding was determined 
in the presence of I ^iM Lo64,718. The amount of labelled ligand bound to the receptor 
was measured by the use of a liquid scintillation counten IC50 values were determined 
being that concentration of test compound required to inhibit specific binding by 50%. 

Measurement of binding affinity for CCK-B receptors 

About 100 SD rats were decapitated widiout anaesthesia, the whole brain was 
immediately excised from each of the rats and homogenized in 10-fold volume of 0.32 M 
aqueous solution of sucrose by the use of a Teflon-coated homogenizer. the homogenaie 
thus obtained was cemrifiiged for 10 minutes at 900 g by the use of a cooled centrifuge, 
and the supernatant was further centrifuged for 15 minutes at 11500 g. The precipitate 
thus obtained was dispersed in 50 raM Tris-HCl buffer (pH 7.4) containing 0.08% Triton 
X-100, this suspension was allowed to stand for 30 minutes and again centrifuged for 15 
minutes at 11500 g, the precipitate thus obtained was washed twice with 5 mM Tris-HCl 
buffer and twice with 50 mM Tris-HCl buffer in tiiat order with centrifugal separation, the 
washed precipitate was suspended in 50 mM Tris-HCl buffer, and the suspension thus 
obtained was stored at -80«*C until the membrane preparation was required. 

The membrane preparations were warmed to room temperature, diluted with 10 mM 
HEPES buffer (containing 130 mM. NaCL 5 mM MgCU. ImM EGTA and 0.25 mg/ml 
badiracin; pH 6.5) and incubated at 25*<: for 120 minutes in the presence of [^^si^bh- 
CCK-8 and the test compound, then separated by suction filtration. Non-specific binding 
was determined in die presence of 1 fiM CCK-8. The amount of labelled ligand bound to 
the receptor was measured by the use of a Ynrounter; IC50 values were determined, being 
that concentration of test compound required to inhibit specific binding by 50%. 
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Table 1 summarises CCK-A and CCK-B binding data for repieseniaiive exampies of the 
pieterred compounds: 



Table 1 





CCK-A 


CCK.B 


1 


170 


20 


2 


160 


10 


3 


430 


43 


11 


>10.000 


760 


16 


7.700 


480 


17 


10.000 


270 


18 


6.500 


390 


19 


3,500 


290 


21 


> 10.000 


140 


24 


> 10.000 


190 


28 


4.7 


22 


30 


5.600 


100 


31 


2.700 


18 


36 


> 10.000 


2.3 


45 


> 10,000 


30 


69 


>10.000 


39 


74 


> 10.000 


1.0 


75 


>10,000 


0.87 


85 


>10,000 


9.0 


89 


> 10.000 


1.9 


97 


>10.000 


16 


107 


>10.00O 


56 


127 


>I0.000 


800 


131 


> 10.000 


0.25 


136 . 


> 10.000 


20 


141 


> 10.000 


4.7 


146 


> 10.000 


9.3 


152 


> 10.000 


2.9 


153 


> 10.000 


1.0 
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Table 1 (conL) 



Recemnr binding affinity \C.^ mm 



174 



165 



171 



160 



CCK-A CCK-B 

>10.000 8.8 

>10.000 1.0 

>I0.000 8.7 

>10.000 0.94 



Measurement of inhibition of pentagastrin-stiniulated gastric add secretion in rat 

A cannula was inserted into the trachea of a rat anaestlietised with ureihane 
(intraperitoneally administered. 1.25 g/Kg), its abdominal wall was incised to expose the 
gastric and duodenal portions, and a polyethylene cannula was set in the anterior stomach 
after ligation of the cardia. The duodenum was then subjected to slight section, a 
polyethylene cannula was insened from the incised portion toward the stomach, and the 
pylorus was ligated to fix the cannula. 

Physiological saline (with pH adjusted to 7.0) was perfused from the anterior stomach 
toward the pylorus at a rate of 3 ml/min. and the gastric-acid secxetion was measured by 
continuous titration of the perfusate by the use of a pH-stat {AUT-201; product of Toa 
Electronics. Ltd.). The continuous titration was carried out by using 25 mM NaOH 
solution until the pH reached 7.0. and the result was expressed as the amount of gastric 
acid secreted for every 10 minutes {tqE^IO min.). Peniagastrin was intravenously 
administered ai arate of 15 (ig/Kg/hr. 

The secretion of gastric acid increased upon administration of pentagasuin, reaching the 
maximum level after 60 minutes and stably maintaining this level after thaL A test drug 
was then intravenously administered, and the secretion of gastric acid was measured: ED50 
values were determined, being the amount of the drug required to reduce the amount of 
secreted gastric acid down to 50% of the maximum level. 

Table 2 illustrates representative ED50 values. It can be seen that compounds of the 
present invention show a substantial advantage over previously reported gastrin 
anuigonists. 
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Table 2 

Compound of Example 281 of US 

Patent No. 4.820,834 {L-365.260) 4.2 

Compound of E.xaiiiple 20 of 

European Patent No. 0.405,537 Al 

(PD- 134308) 2.1 

Compound of Example 74 0.74 

Compound of Example 153 0.20 

The experiments described above demonstrate that the compounds of the present 
invention are high affmity ligands for the CCK-A and/or the CCK-B receptor, and that 
those which preferentiaUy bind to the CCK-B receptor can inhibit the stimulation of 
gasttic acid release due to pentagastrin. They are therefore useful in the tieamient of 
disease states in which die CCK-A, CCK-B or gastrin receptor is implicated as a mediating 
factor. 

In the case of the CCK-A receptor such disease states would include pancreatitis, 
disorders of gastrointestinal mouUty, irritable bowel syndrome, and CCK-dependent 
tumours. 

In the case of the CCK-B receptor such disease states would include disorders of the 
central nervous system such as anxiety, psychoses. Paiidnson's disease, Tourette's 
syndrome. Huntingdon's chorea, and neural damage following ischaemia (for example 
after a stroke). 

In the case of the gastrin receptor such disease states would include disoideis of the 
gastro-intestinal system, for example gastric and duodenal ulceration, gastritis, reflux 
esophagitis. ZoUinger-Ellison syndrome, gastrin-sensitive pancreatitis, and gastrin- 
sensitive tumors. 

The compounds of die invention can also be used in die control of appetite and pain 
(including the potentiation of opiate analgesia). 

The compounds of diis invention and salts diereof can be administered orally (including 
sublingual administration) or parenteraUy in die form of tablets, powders, capsules, pills, 
liquids, injections, suppositories, ointments and adhesive plasters. 



wo 93/20099 



PCr/GB93/00614 



. 250 

The carrier and excipient for pfaannaccuucai manufacturing can be a solid or liquid, 
nontoxic medicinal substance, such as lactose, magnesium siearate, starch, talc, gelatin, 
agar, pectin, gum arable, olive oil. sesame oil. cocoa butter, ediylene glycol and other 
commonly employed materials. 

Examples of formulations using die.corapounds of this invention are described below. 

Preparation of 20 mg-tableis 

Compound of Example 4 (100 g), lactose i367 g) and com starch (90g) were 
homogeneously mixed together by the use of a flow granulating coater (product of 
Ohgawara Seisakusho), 10% aqueous solution of hydroxypropylcellulose (200 g) was 
sprayed into the mixture, and granulation was then performed. After drying, the granules 
were filtered through a 20-mesh sieve. 20 g of carboxymethylcellulose Ca and 3 g of 
magnesiuna stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped with a pesde of 7 mm x 8,4 R (product of Hata Tekkosho), dius 
producing tablets each weighing 120 mg. 

Preparation of 40 mg-tablets 

Compound of Example 4 (140 g), lactose (280 gj and com starch (70g) were 
homogeneously mixed together by the use of a flow granulating coater (product of 
Ohgawara Seisakusho), 10% aqueous solution of hydroxypropylcellulose (175 g) was 
sprayed into the mixture, and granulation was then performed. After drying, the granules 
were filtered through a 20-mesh sieve, 14.7 g of carboxymethylcellulose Ca and 2.8 g of 
magnesium stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped with a pestle of 7.5 mm x 9R (product of Hata Tekkosho), thus 
producing tablets each weighing 150 mg. 

The clinical dosage of the compounds of this invention will be determined by die 
physician taking into account die precise ilhiess. and the body weighL age, sex, medical 
history and other factors of the patient to be treated. In general the dosage when 
administered orally will be between I and 1000 mg/day in eidier a single dose or sub- 
divided into smaller multiple doses. 
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CLAIMS 

Compounds of general formula I. or pharmaceuiically acceptable salts theieoi: 
A - B - C I 

wherein: 
Ais 




or an a-amino acid residue containing an aromadc side-chain (e.g. L-Trp, L-Hph, 
L-Phe, L-Phg. D-Trp. D-Hph. D-Phc, D-Phg) which is optionally substituted at the " 
N-temrinal amino group; the N-terminal substinient is selected ftom R^. 
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Bis 



X2 

X II 
-N-/CH2), (CH2)g-C-(CH2)- 

R6 



R9 

N; '4Rto 




R9 



(CH2), 

C = X2 

I 

XT 



-N 




R9 



(CH2)d 
C = X2 

I 




RIO 



(CH2), 

C = X2 

I 

xn 



^6(CH2)5-C- 



xm 



XIV 




XV 



p,16 



XVI 
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(CHaVR'^ 
(CH2)rC-D-R'« 

!{3 



xvm 



D (in the exemplificaiions of C showing it) is absent, any a-anrino or imino add 
residue, any N-methylated o-aniino acid residue, p-alanine: 




R' is -H, halo, -OH, -CO2H, -CF,. -NO,, -CN, CH3. lower alkoxy (Cj - C3. linear or 
branched), lower alkylcarbonyl (C, - C3, linear or branched), phenylcarbonyl; 

is absent, H, alkyi (Ci - Cm,, linear, branched or cyclic), unsubsrituted or 
substituted phenylmediyl (subsrituents are I or 2 of halo, -OH, -COiH, -CF3, -NOj, 
-CN, .CH3, or -OCH3), -CSR", -COR". -CO^R", -CONR»9r20 -CH^COoR"! 
-CH2COR»',-S02R"; 

R3 and R'* are independendy selected from R», but when siniated on adjacent carbons' 
may form an unsubsrinited fused aromatic carbocyclic or heierocycUc ring; 

R^ is H, -OH, lower alkyl. (C, - Q, Unear or branched) lower alkoxy (Ci - Q, linear 
or blanched), substimted or unsubstimted phenyl or phenylmediyl or phenylmedioxy 
(subsrituents are 1 or 2 of halo, -CH3, -OCH3. -CO2H. -NOj. .CF3 or -OH), 
cyctohexyl, cyclohexylmethyl, cyclohexylmedioxy, 

R* is H. -(CH2)k-X'»-(CH2),-R2», l-indanyl, 2-indanyl, ia,3,4-teirahydronaphth-I-yl, 
or l,23,4-teiiahydronaphtii-2-yl; 
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R' is a methyl, or together with R* fbnns a saturated, unsufastituted. cvcioalkyl line 

R* is H, tert-butyl, cycioaikyi (C3 - Cg). substituicd or unsubsriiuted phenyl 
fsubsrinients are 1 or 2 of halo, -CN, -CH3. -OCH,. -COjH. -NO,. -CF, or -OH), the 
sidie chain of a naniiaUy occinring a-amino add, -CHR22r23^ or togedier widi R^ 
fisnns a saturated unsubstitated qrcioalkyl ring (C3 - Q); 

R' and R^" are independendy selected from R^. phenyitfaio. phenoxy, l-napriiyl, 
2-napdiyi, or when situated on adjacent carbons may togedier fram a fused benzene 
ring; 

R" and R^^ are independendy H, halo. -Oa -NO,. -COjH, -CF3, -CH3. -OCH3, 
phenyl, or togedier when on adjacent carbons R^^ and R" may form a second 
benzene ring; 

R" and R^* arc independendy chosen ftom H. halo, -OH, -NOj, -CF3, -CH3. -0C3i3. 
-(CH2)„,C02H. -(CH2)„C0NH2. -(CH2)„C02CH3. -(CH2)„S03H, or together when 
siraated on adjacent carbons R" and R*^ may form a second fused benzene ring; 

R^* is H, lower alkyi (Ci - Cg, linear or branched), substimted or unsubsdmted phenyl 
or phenylmethyi (subsdmenis are 1 or 2 of halo. -CH3, -OCH3. -CO,K, -NO2. -CF3, 
-CM or -OH); or 

il 11 
-{CH2)j-C-D-R« , -CH=CH-G-D-R'8 

XXI xxn 

where die doable bond may be eidier of cis or trans disposition: 
Rifi is defined as R^; 

R" is H. di-lower alkyl (Ci - C4) mediyl, cycioaikyi (C3 - Cio). -O^ycloalkyl (C3 - 
Cio). -S-cydoalkyl (C3 - Cw). -SOj-cycloalkyl (C3 - Cio), -l-adamantyl. 
-2-adainantyI, unsubsrimted or substimted phenyl (subsdmenis are 1 or 2 of halo. 
-CH3. -0C3I3, -COoH. -NO,, -CF3 or -OH); 
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R»» is -a -Oa -CO2H, ^OjCHs. alkyi (Ci - linear or branciied), cycloallcyi (€3 - 
C7), alkoxy (Ci - Q, linear or branciied), piienyimethyl, phenyimeihoxy, NR^'*r25; 

Ri' and are independently selected from H, alkyl (Cj - C12, linear or branched), 
cycloalkyl (C3 - C8)-(CH2)„- or poiycydoalkyl (C3 - C,2)-(CH2)„- where said cyclic 
or said polycyclic group may be further substituted by up to four subsrituents 
independendy selected from C, - C3 alkyl; substituted or unsubsnnited 
phenyl-CCHjX,- (substimtents may be 1 or 2 from halo, .CH3, -OCH3, -CO2H, -NO2, 
-CF3 or -OH), 1-adamantyl, 2-adamantyl, heterocycloalkyl (3-8 membered ring, 
where heteroatoms are i or 2 of -NR^^-. -0-, -S-. -SO,-), or together R" and in 
combinaiion with the N of an NR%20 ^^^^ ^j^y ^ j.g njenjbered heterocyclic 
ring; 

R2^ is branched alkyl (C3 - Cg). cycloalkyl (C3 - Q), unsubsrituted or subsrimted 
phenyl (substituents are 1 or 2 of halo, -CF3, -COjH, alkyl (Cj - C5, linear or 
branched), alkoxy (C, - C5, linear or branched), -CN, -NO, and -OH), 1- or 2-napthyl, 

2- or 3-indolyl; 2-, 3- or 4-pyiidyl; . 2- or 3-thienyl; 1-, 2- or 3-pyirolyl; 2- or 

3- (l-methyl)pym>lyi; 2- or S-ftuyl; 

R22 and R23 are independently a alkyl (Cj - Q, linear or branched), 

-(CH2)o-X5-rCH2-)pR^', 

-(CH2)o-C02R", 

-(CH2)o-R27. 

-(CH2)o-CONR^R2i>. 

-OCO(CH2)a-R2'. 

-OCX)NH(CH2)o-R", 

-NHC02(CH2)o-R"; 

R2* and R25 are independendy a alkyl (C, - Q, linear or branched), or togedier with 
die N of die NR^^R^s group form an unsubsnnited, saturated or unsanirated, 4-7 
tnerobeied heterocyclic ring; 

is a lower alkyl (Cj - C4, linear or branched), phenyl or phenylmethyl; 

R" is a alkyl (€3 - Q. linear or branched), cycloalkyl (C3 - Cg), subsrimted or 
unsubstirated phenyl or phenyimediyl (substiments are 1 or 2 of halo, -CH3, .OCH3, 
-00,H, -NO,, -CF3 or -OH), l-adamaniyl, 2-adamantyl; 
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and are independeniiy or together with the N of the NR^^rZQ gfQup form 
an unsubstimted. saturated or unsaturated. 4-7 memfaered heterocyciic ring, or 
benzofused4-7 noeinbered heterocyclic ring; 

andwhoein: 

aisO-3 

bisO-2 

cisOor 1 

disO-2 

e is 0 or 1 

fisO-4 

gisO-3 

hisO-2 

iisO-3 

jisO-2 

kisO.3 

lisO-3 

misO-3 

nisO-4 

oisO-3 

pisO-3 

q is 0 - 4 

X^isO,H2,S 

X^isO,H2,S 

X3isO,H2,S,F2 

X* is absent. -0-,-CHOH-, -CO-, -SO,- 
X^ is absent. -0(CH2)q-.-(CH2),-CO-, 

-o(CH2)q-co-, -s-(CH2)q-. -saccHiV, 

-S02(CH2)q-CO., -S0(CH2)q-, -NHfCH2)q-. 
-NCHsCCHj),-, -NH(CH2),C0-, NCH,(CH2)qCX5-. 

— - can be either a single or double bond; when two occur in the same molecule 
they must be simultaneously double or single. 
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2. Conroounds of Cl ai m i or phaimaceudcaily accepable salts thereof, wherein: 

AisVn 

Bis X, XIV 

CisXV.XVIorXVn 

3. Compounds of Claim 2 or pharmaceutically acceptable salts thereof, wherein: 

BisX 
CisXV 

is at the 3- position of the aryi ting 
R-^isH 

R^isHorCHa 
R'isHorCHa 



and wherein: 

c + d + e=Oorl 
fisOorl 
gisO, lor2 
h is 0 or 1 
X»isO 
X^isOorHj 

4. Compounds of Qaim 3 or phaimaceurically acceptable salts thereof, wheiein: 

R<*isH: 
R'isH: 

R* is ten-butyl, cycloalkyl (C3 - Cg), subsrimted or unsubstimted phenyl (subsriments 
are 1 or 2 of halo, alkyl (Ci - C3). alkoxy (C, - C3). -CO2H, -NOj. -CF3 or -OH). 
CHR22r23; 

R"isH,halo,-CH3..0CH3; 
R'^isH: 
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I! 

Ri^is -.(CH2)i— C— D— Ri8 XXI 
wheiein-D is absent. Gly or 3-Ala: 

R*' is -OH, tower alkyl (C^ - C4, linear or branched), lower alkoxy (C^ - C4, linear or 
branched), NR2*r25; 

r22 and r22 are independendy H. lower alkyl (Q - Q, linear or branched), lower 
alkoxy (Q - C4, linear or branched) 

-(CH2)o-X5-(CH2)p-R2' 
-(CH2)o-R25 

R** and R^ are independendy H, methyl, ethyl or in combination witfi Ae N of the 
NR^R^ group together form an unsubstimted, samraied or vn sant n ite d . 4-7 
membered hetKOcydic ring; 

cisO 
disO 
eisOor 1 
i is 0 or 1 
X^ is O or Hi 

3. Conq)oands of Qaim 4 or pharmacenncally acceptable salts thereof, wherein: 

is -a, -Br, -GE^ or -OCH3 
R»3isH 

R"is-(CH2)rC02H 

R^ and R^ are independendy lower alkyl (Ci - C^, linear or branched), 
-(C3l2)„-CKCH2)p-Ph, -(CH2)o-Ph. 

eisO 
fisl 
gis 1 
hisO 

stereocheniisiry at R^^ subsrinient is R. 
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6. Compounds of Oaim 2 or phannaceuticaily acceptable salts thereof, wherein: 

V 

B is -N C- XXm 

i II 

fX where c = d = e = zero) 
C is XVIorXVn 

R* and R' are independently H or CH,; 



X3 
'I 

R'5 is -(CH2>.-C-R« XXIV 
(XXI when D is absent) 

R" is phenyl, phenylmediyl, phenylmedioxy, cyclohexyl, cyclohexyhnethyl, 
cyclohexylmedioxy; 

R'8 is -H, -OH, -NR^r25. lower alkoxy (d - C3); 

R2* and R25 are independently H, lower aUcyl (Ci - C4. Unear or branched), or 
together widi the N of the NR22r23 group fbim an unsubstituted, samrated, 4-7 
membeied heterocyclic ring; 

f + g = I or 2 
i is 0, 1 or 2 
X^isO 

X^ and X^ aiB independendy O or Ho. 
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7. The following panicular compounds within claims 2 to 6 or pharmaceuticaily 
acceptable salts thereof: 

Example No. 

1 (3R)-2-[N-0-ChIorophenyicaroamoyl)-0-benzyi-tfaieonyl]- 1 2.3,4- 
tetrahydioisoquinoline-S-acedc add. 

2 (3R)-2-lN-(3-Bromophcnyicarfaamoyl)-0-benzyi-thiconyl]-lZ3,4- 
ietrahydioisoqiiinoline-3-acenc addL 

3 (3R)-2-|N-(3-MethylphenylcarfaamoyI)-0-benzyl-thrconyll-12 
cetiahydioisoquinoline-3-acetic acid. 

4 (3R)-2-[N-(3-Acetylphenylcarbamoyl)-0.bcnzyI-thrconyl]-U3,4. 
tetrahydroisoquinoIine-3-acetic acid. 

5 (3R)-2-[N-(3-Isopropoxyphenyicarbamoyi)-0-beiizyI.thieonyll- 12^,4- 
ietrahydroisoqiiinoline-3-acetic acid. 

6 (3R)-2-[N-(3-Cyanophenylcarfaamoyl>0-bcn^l-direQnyl]-123^4- 
tetniliydroisoqiiinoIine-3-acetic acid. 

7 (3R)-2-IN-(3-CWorophenylcarbamoyi)<)-rm-butyl-direonyl]-l,23,4- 
tetrahydroisoquinoline-3-aceric acid. 

8 (3R)-2-[N-(3-Chlorophenylcarbamoyl)-0-ben2oyl-thrconyl]- 1^,3,4- 
tetrahydroisoquinoIine*3-acedc add. 

9 (3R)-2-[N-(3-CMarophcnylcarfaamoyI)<)-(4-cWorobenzyl)-di^ 
tetrahydioisoquinoiine-3-acetic add. 

10 (3R)-2-[C2S)-2-(3-TiifluaroinethyIphenylcaroamoylaminoV 
tetrahydroisoquinoIine-B-aceric add. 

// (3R)-2-[(2S)-2-(3-ailoropfaenyIcarbamoyiamino)-hexanoyl]-12.3,4. 
tetrahydroisoquinoIine-3-aceric add. 

12 (3R)-2-[(2S)-2-(N-(3-CMoropfaenylcarbamoyl)-methylaniino)-hexanoyl]-lA3,^ ' 
tetrahydroisoquinoliiie-3-aceric add. 

13 (3R)-2-[(2S)-2-(3,4-DichlorophenyIcarbamoyIamino)-4-phenylbutanoyl]-l,23,4- 
tetrahydroisoquinoline-3-aceric add. 

14 (3R)-2-[(2S)-2-(2-MethylphenyIcarbamoyIamino)-4-phenylbutanoyl]-l,2,3,4- 
tetrahydroisoquinoline-S-acedc add. 

15 (3R)-2-[(2S)-2-(4.MethyIphenyIcarbamoyIaminoH-phenylbutanoyI]-l,2,3,^ 
tetnihydioisoquinoline-3-acedc add. 

16 (3R)-2-[(2S)-2-(3-Medioxyphenylcaifaamoylaminoj-4-phenylbutanoyll- 1^3,4- 
tetrahydioisoquinoline-3-acedc add. 
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ExamoleNo. 



17 (3R)-2-[(2S)-2-(3-Chloropiienyicarbamoylainino)-4-phenyibuianoyl]-lA3,^ 
teirahydroisoquinoiine-3-aceric add. 

18 (3R)-2-[N-(3-ChlorophenyIcarbamoyI)-valyi]-l^,4-teirahydrmsoquinoiine-3- 
acedc acid. 

19 (3R>2-[N-(3-Bromophenyicarbainoyl).valyl]4;>3Atetrahydiois(xiuinol^ 
acetic acid. 

20 (3R)-2-[N-f3-Methyiplienyicarbainoyl)-isoieucyll-lA3,4-teiialiydiDisoq^^ 
3-acedc acid. 

21 (3R)-2-[(2S)-2-(3-CaJc)rophenyicarbamoylamino)-3,3-dimethylbutanoyl]- 1 ;2,3,4- 
t6traliydtoisoquinoline-3-acenc add. 

22 (3R)-2-[(S)-a-(3-Chloiophenylcarbamoyiainino>phenyiacetyl]- 1 ,2,3,4- 
tetiahydroisoquinQline-3-acenc add. 

23 (3R)-2-[(S)-a-<3-MetiqflphenyIcarbain(vIaiiiino)Kqfclohexaneacetyl]-lA3,^ 
tetrahydroisoquinoiine-3-acetic add. 

24 (3R)-2-[(2S).3-(2-Adaniantyloxycarbonyiaimno>2-(phenylcaibainoylainino)- 
propanoyl]-l,23,4-tetrahydroisoquinoUne-3-aceric add. 

25 (3R)-2-[(2S,3R)-2-(3-Chlorophenylcarbanioylaniino)-3-phcnylbmanoyi]-l,2,3,4- 
tetrahydroisoquinoline-3-acetic acid 

26 (3R)-2-[N.(3-ChlorophenylcarbamoyI)-C)-ben2yl-threonyll-l,2,3,4- 
teaahydniisoquinoline-3-cart)oxyiic add. 

27 (3R)-2-[N-(3-BromophenylcarbainoyI)-0-benzyi.threonyl].l,2,3,4- 
tetrahydroisoquinoline-3-caiboxyIic add. 

28 (2R,4S)-l-[N-(3-ChlorophenylcarbamoyI)-0-benzyi-threonyl].4- 
plienyipynofidine-2-carboxyiic acid. 

29 (2R.4R)- l-[N-(3-Chlon)phenyIcarbamoyl)-0-benzyi-thrconyl]-4- 
phenyIpyiTDlidine-2-aceric add. 

SO (2R4S)- 1 -(N-(3-Chlorophenylcaibamoyl)-0-ben2yl-threonyI]-5- 
phenylpynioiidine-2-carboxyiic add. 

31 (3R)-2-[(2S,3R)-3-Benzyloxy-2-(3-chlorophenylcarbamoylaniino)-butyl]- 
lt23,4-teiraijydroisoquinoIine-3-acetic add. 
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8. Compoonds of Oaim i orphazmaceudcaily acceptable salts thereof, wherein: 

A is n, in. IV, V or VI 

BisX 

CisXVJH 

andwhereiiu 

is H. -OH, halo, -CH3. -OCH3, -CN. -COjH or CF3; 

is absent, H. alkyl (Cj - C5, linear or branched), -CO-alkyl (Cj - Q, linear or 
branched). -CO^-aikyl (Q - Cg, linear or branched); 

R* is H. or alkyi (Cj - Cg, linear or branched); 
R'isH; 
cisO 

and are independendy Hj or O. 

9. Compounds of Qaim 8 orphannaceudcaily acceptable salts thereof, wherein: 
D (in the exemplifications of C showing ii) is absent, Gly, P-Ala, XK or XX; 
and wherein: 

R^isH; 

R^ is absent or 

R'isH 

R^ is H, the side chain of a nanirally occuning a-amino acid. CHR^R'^; 
R" is -OH, -OC3I3, NR2*R25; 

R^ and R^^ ate indq»endendy H, allqrl (Ci - Cg, linear or branched), 
-(CH2)o-X5-(CH2)p-R". -(C3l2)o-C02R27 or (CRi^^-SP; 

R2* and R25 are independendy H or alkyl (Ci - Q, linear or branched), or togedier 
wirii the N of die NR^'^R^^ group form an unsubstimted, saniraied, 4-7 membered 
heterocyclic ting; 
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R27 is H, branched alkyi (C, - QO, cycloaikyl (C3 - Cg). phenyl, l-adamantyl, 
2-arianiantyl: 

a is 0-2 
dandeaieO 
f is 1-3 
iislQr2 

— are all double bonds. 
10. Compounds of Oaim 9 or phannaceuncaliy acceptable salts thereof, wherein: 



A is 




N 



XXV 



H 



(Q where 



isadoublebond,Ri=R2 = H,a= 1, X' =0) 



O is absent. 




XXVI 



CO- 



(XK where R** is H, j = zero) 




xxvn 



(XX where R" is R j = zero) 



and wherein: 



R^iscydoalkyUCs-Cg); 
R22isH; 

R^ is alkyl (C, - Cg, Unear or branched), -(CH2)o-R^. 



wo 93/20099 



PCT/GB93/00614 



264 

II. The following panicular compounds widtin Qaims 9 and 10 or phannaceudcally 
acceptable salts diexeo^ 



ExampieNo. 




MerfjylN-aKyclohexylethyO-N-^(2S>2-(3-mdolcacetylaniino)-hexanoyI)- 




^ycmate. 


33 


N-(2<:ydofaexylcdiyI>N-(CSV-2-(3-mdoleacetylanniio)-hexanoyl)-glycine. 


34 


l-{N-^-C^IohexyletfayO-NK(2S>2-<3-mdoleacetylaniino)-hexanoyl>gly^^ 




pynoiidine. 


35 


Methyl N-(N-(2-cyclohexyleifayl)-N<(2S)-2-(3-indoleacetylamino)-hexanoyl> 




glycyl)-D-piolinaie. 


36 


N-{N-(2-Cyclohexyiethyi)-NK(2S)-2-(3-indoleaceiyiaminoHexanoyl)-glycyl)^ 




D-proline. 


37 


N-{N-(2-Cyclohexyieriiyl)-N-((2SV2-(3-indoieacetylaiiiino)-hexanoyl)-glycyl}- 




D-pqiecoIicadd. 


38 


N-{N-(2-Cyclohexylethyl>N-((2S>2-(3-indoleacetylaniino)-hexanoyl)-glycyl)- 




glydne. 


39 


l-{N-(2-CyclohexyIinetltyl)-NK(2S)-2-<3-indoleacetylaiiimo)-hexanoy 




pynoiidine. 


40 


l-{N-G-C^ohexyImethyl>N-^(2S)-2-<3-indoleaceiylainino)-hexanoyl)-glycyl}- 




proline. 


41 


l-{N-(2-Cyclohexylinetfayl)-N-((2S)-2-(3-indoleacetyhmiino)-hexanoyl>gly^^ 




D-pioiine. 


42 


I-{N-(CycloocQrhnethyi)-N-((2S)-2-(3-indoleaceiylanrino)-hexanoyi)-glycyl}- 




D-proiine. 


43 


l-{3-{N-(2-CyclohexyIethyI)-N-((2S)-2-(3-indoleacetylamino)-hexanoyI)- 




amino)-piopanoyl}-pyiTOiidine. 


44 


N-(3-Cyclohexylpropyl)-N-{(2S)-2-(2-indolecarbonyIainino)-hexanoyi)-glycine. 


45 


N-(3-CyclohexylpiDpyl)-N-(N-(3-indoleacetyI)-phenylalanyl)-giycine. 


46 


N-a-<:ydohexylethyl)-N-((2S)-2-(3-isoquinoUnecarbonyhuiiino)-4- 




phenyIbutanoyl}-glycine. 


47 


N-{N-I%eneihyl-N-((2S)-2-(3-indoIeacetylaininoHexanoyl)-glycyl}-D-piol^ 


174 


l-{N-(2-Cyclohexyleihyl)-N-(N-(3-indoleacBtyl)-phenylalanyl)-glycyl)- 




D-pn3line. 


175 


l-{N-a-Cyciohexyiethyl)-N-a2S)-2-G-indoleacetylaimno)^phenylbatanoyI)- 




glycyi)-D-piDline. • 
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il Compounds of Claim 1 or pfaannaceuricaily accepabie salts thereof, wherein: 




xxvni 



XXK 



(II where ^zzz is a single bond) 

CO" 

I 

(IV where are single bonds) 

'OX' 

(V where j^zr are single bonds) 



Bis -N (CH2)3-C-(CH2),- XXXI 

R6 

(X, where R' is H and c is zero) 
XI,Xn.XinandXIV 



XXX 



CisXV 
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13. Conqionnds of Qaim 12 or phannaceurically accepoble salts ihereof. w^eidn: 

is H, halo, -CH3 or -OCH3. 

is H or CHR^R^ or phenyl. 

R^^ and R^^ are independently H or phenyl, or together when on adjacent carbons 
R^i and R*^ may form a second fused aromatic ring, yielding a napthyl moiety. 

R^isa 

II 

Ri5 is a or — (CH2)i— C— D— R" XXI 
R^is-Oa-OCHjor-NH,; 

r22 and R23 are independendy a alkyl (Ci - C4, linear or branched), 
-(CH2)„-X5-(CH2)p-R^. -(dl2)o-R27; 

r27 is cycloalkyl (C3 - Cg), phenyl; 
and wherein: 

aisOorl 

disOor 1 

eisO 

fisO-2 

gxsO-2 

iisO-2 

X^isOorHj 

X^isOorHa 

X^isOorHj 

X^ is absent OT-O- 
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14. Compounds of Cl ai m 1 3 or phannaceuiically acceptable salts thereof, wherein: 



A is 



xxxn 



00- 



R2 



(XXVra with a = zero and Xi = O); 



Cis 




xxxm 



(XV where f is 1. g is 1, h is 0. R'^ and R''^ are H. and R^^ is -(CH2)iC02H). 



po 



XXXIV 



(CH2)i 
GO2H 

(XV were f is 1. g is 0, h is 1. R'^ and R^'^ are H, and R^? is -(CH2)iC02H); 
R^is-COjR"; 

R' and R^® are independently R^. phenyldiio, phenoxy, 1-napihyl or 2-napdiyl; 

and wherein: 

i+j=0-4 

X^ is absent or -CO-. 



wo 93/20099 



PCr/GB93/00614 



268 

15. The following parricnlar compounds covered by Claims 12 to 14, or 
phannaceoQcaily acceptable salts thereon 

ExanqjleNo. 

48 (3R)-2-{N-((2R).lwm-Butyloxycarbonyl-23Klihydroindole-2<arfaonyl)<). 
benzyi-direonyl}-i;2,3,4-tetiahydroisoquinoline-3-acetic add. 

49 (3R)-2-{(2S)-2-((2R).l-rerr-Butyloxycarbonyl-2,3-dihydromdole-2- 

carbonylammo)-4-phenyibutanoyl)-l,2,3,4-tetrahydiDisoquinoline-3-aceric 
acid. 

50 (2R)-l-{(2S>2-((2R)-l-rm-Butyloxycaifaonyl-2J-dihydroindole-2- 
carfaonyIanuno)-4-phenylbutanoyI}-2,3-dihydioindole-2-aceacacid. 

51 (3R)-2-{((2R)-l-/err-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-valyl)- 
l,23,4-ffiirahydioisoquinoline-3-aceQc add. 

52 (3R)-2-{((2R)-l-im-Butylacetyl-2,3Hiihydroindole-2-carbonyl)-valyl}- 
l,2,3,4-teiiahydioisoqiiinQline>3-acetic add. 

53 (3R)-2-{((2RVl-/m-Butyioxycarbonyl-23-dihydnMndoIe.2-«^ 
l,23.4-tetiahydniisoquinoline-3-carbaxylicadd. 

54 (3R>2-{(C2R>l-im-ButyIoxycarbonyl-23-dihydioindole-2-carbonyl]k 
isoIeacyi}-14,3,4-tetiahydioisoquinoline-3-acetic add. 

55 (3R)-2-{(S)-a-({2R)-l-ferr-Butylo3qrcarbonyI-2J-dihydioindole-2- 
carfaonyIamino)-phcnyiacctyl}-i;2,3,4-tetiahydroisoquinoline-3-acericacKL 

56 (3R)-2-{((2R)-l-ferT-ButyloxycarfaonyI-2,3-dihydioindole-2-carbonyl)- 
D-prolyl}-l,23,4-tetrahydroisoquinoline-3-acericadd. 

57 (3R)-2- {(2R)-l-((2R)-l-rm-BntyIoxycarfaonyl-2,3-dihydrDindole-2-carbonyl)- 
2,3-dihydroindole-2-carbonyl }-l,23,4-teQ:ahydroisoquinoline-3-aceiic add. 

58 (3R)-2-{(2R,3S)-lK(2R)-l-/er^ButyloxycaIfao^yI-2,3-dihydIoindole-2•^arbonyI^ 

3- phenyi-pym)Udine-2-carfaonyl}-l,2.3,4-tetnihydioisoquinoline-3-acenc add. • 

59 (3R)-2-f(2R,4S)-l-((2R)-l-fefT-Butyioxycaibonyl-23-dihydroindole-2-carbonyi)- 

4- phenylthio-pynDiidine-2-cari}onjd}-l,23.4-teiiahydiDisoquinoline-3- 
caiboxylic add. 

60 (3R>2-{(2R.4S).l-((2R)-l.fcrT-Bttiyloxycari}onyl.23-dihydroindoIe-2H^^ 

4-phenyIdrio-pyiroUdine-2H:arbonyl}-l,23,4-tetrahydroisoquinolinB-3-acenc 
acid. 

61 (3R)-2- ((2R,4RVl-((2R)-l-fen-Butyloxycarbonyl-2,3-dihydn)indole-2-carbonyl)- 

4-phenylthio-pynDlidine-2-carbonyl}-l,23,4-teirahydn)isoqiiinoline-3- 
caiboxyiic acid. 
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62 (3R)-2- { (2R,4R).l-((2R)4-a/T-Butyloxycarbonyl-2,3Kiihydjrandole-2< 
4-benzyioxy-pym>Hdme-2<arfaonyl}-lA3,4-tetrahydraisoquinolm^^ 
carboxylic acid 

63 (3R)-2- { (2R,4R V 1 -((2R)- 1 -arr-ButyioxycarbonyI-2,3-dihydioindole-2-carbonyi)- 
4-phenoxy-pyiroUdme-2^:aitonyl)-lA3,4-tetrahydioisoquinoliiw 

acid. 

64 (3R)-2-{(2R,4R)-l-((2R)-l-rm-Butyloxycarbonyl-2,3-<iihydioindole-2-cari)onyl)- 
4-phenyi-pyiTolidine-2-Karbonyi}-l^,4-tetrahydroisoquinoIine-3-acetic acid, 

65 (3R)-2-((2R,4S)-l-((2R)-l-terf-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)- 
4-phenyi-pym)lidine-2-carbonyl }- U,3,4-tettahydiDis<ximnoline-3-acetic acid. 

66 (3R)-2-{(2R,4S)-l-((2R)-l-ferr-Butyioxycarbonyl-23-dihydroindole-2-carbonyi)- 

4- benzyi-pyiiolidine-2saibonyi)-l^,3.4-teirahydroisfxiuiiiol^ 
acid. 

67 2- { (2R^S)-1-((2R)- l-fm-ButyIoxycarbonyl-23Hlihydidndole-2-carbonyl)-5- 
phenyI-pynolidine-2-carbonyl )-l,23.4-tetnihydn>isoquinoIine. 

68 Mediyl (3R)-2-{(2R3S)-l-((2R)-l-ierf-butyloxycarbonyl-2,3-dihydroindole-2- 

carbonyl>5-phenyl-pynolidine-2<ari)onyl}-lA3,4-tetrahydnMsoquinoline-3- 
carboxylate. 

69 (3R)-2-{(2R,5S)-l-((2R)-l-rerf-Butyloxycarbonyi-2,3-dihydioindole-2-carbonyl)- 

5- phenyl-pyiroiidine-2sautonyi)-1^3.4-tttrahydroisoquinoline-3-carboxyiic 
acid. 

70 (3R)-2- { (2R,5S)- 1-((2R)- l-«rr-Butyioxycarbonyl-2,3-dihydroindoIe-2-carbonyi)- 
5-phenyl-pynolidine-2<arbonyl}-l,2,3,4-tetrahydroisoquinoline-3-carboxaimde. 

71 N-{(3R)-2-{(2R^S)-l.((2R)-l-fcrr-ButyIoxycarbonyI-2;3-dihydroindole-2- 

carbonyI)-5-phenyl-pynolidiiie-2-<arbonyi}-lA3,4-tetrahydroisoquinoline-3- 
caibonyi)-glycine. 

72 (3R)-2-{(2R^S)-l-((2R)-l-Neopentyioxycaibonyl-23-dihydroindoIe-2- 
caibonyl^5-phenyl-pyrrolidine-2K:arbonyl}-lA3.4-tetiahydroisoquinoline-3 
caiboxylic acid. 

73 (3R)-2- { (2R,5S)- 1-((2R)- l-Isopropy loxycarbonyl-2,3-dihydioindole-2-carbonyl)- 
5-phenyl-pyirolidine-2-carbonyl)-12,3,4-tettahydioisoquinoUne-3-carboxylic 
acid. 

74 (3R)-2- ( (2R^S)- l-((2R)- l-Cyclohexyloxycarbonyl-2,3-dihydioindole-2- 
carbonyl)-5-phenyl-pym)iidinc-2-carbonyl ) - 1 A3.4-tetrahydroisoquinoline-3- 
carboxyiic acid. 
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75 (3R)-2-{(2R^S)-l-{(2R).l.f2-Adanantyi)oxycarbonyl-2^^^^ 
caibony l)-5-phenyl-p yTOiidine-2-carfaonyi } - 1 A3,^ 
caiboxylic add. 

76 (3R)-2-{(2R^S)-l-((2R).l-Krr-Butyicarfaamoyl-23K^ 
5-pfaenyI-pyiioIidine-2-carbonyl } - 1 A3»4-teiiahydioisoquinoline-3-carboxyiic 
add. 

77 (3R)-2-{(2R^S)-H(2R)4.rfi^^Butyiacely^23-dih^ 
phenyi-pyirofidine-2<arbonyl}-l,23,4-teirafaydrdsoqum^^ 
acid. 

78 (3R)-2.{(2R^S)-l-((2R)4.rerr-Butyloxycarfaonyl-23^ 
5-phenyl-pytiolidine-2-carbonyI}-1^3,4-tetFahydiDisc)^^ add. 

79 N-f(3R)-2.{(2RJS)4.((2R).l.rOT-Baiyioxycarbon^ 

carbonyi)-5-phenyl-pyiroHdine-2-K:arfaonyl}-l^,4-tetrahydro^ 
acctyU-proline. 

80 N-[(3R)-2-{(2R,5S)-l-((2R)-l.fm-ButyIoxycarbonyl-23-dihyto^ 

carbonyi)o-phenyi-pym)Udine-2H:ari)onyl}-lA3.4.ietrahydioiso^ 
acciyl}-D-proiine. 

81 (3R)-2-{(2R^S)-l-((2R).l.Neopentyloxycarfaonyl.23-dmydroindole-^^ 
carbonyl)-5-phcnyl-pyiioUdine-2-caifaonyi}-l,2^,4-ietrahydroiscKii^ 
3-acenc add. 

82 (3R)-2-((2R4S)-l-((2R).l-Cyclohexyloxycarbonyl-23-^ 
caxbonyl)-5-pbenyl*pyiioUdine-2-<:arbcmyl]*l^,4-tetrah]^ 
3-acenc add. 

83 (3R)-2-l(2R4S)-l-((2R)-l-{2-Adainaniyl)oxycarbonyW^^ 
caibonyl)-S-phenyl-pyiiotidine-2s:arbonyl)-1^3,4-tetrahydro 
3-acenc add. 

84 (3R)-2-^(2R^S)-l<(2R)-l-/e^^Bulyloxyca^bo^yl-23-dihyd^omdole^^^ 

5-phenyi-pyrToKdine-2-cari}onyl}-l^,4-tetiahydiD-ben2j/lisoqom 
caiboxylic acid. 

85 (3R)-2-((2R.5S)-l-((2R)-l-ferr-Butyloxycaibonyi-23-dihydroindoIe-2-carbony 
5-phcnyl-pynolidine-2-<:arbonyl}-1^3,4.ten^ydro-beM 

acedcaci± 

86 (3R)-2-{(2R,5S).l-((2R)-l-ferx.ButyIoxycarbonyl-23K^ 
5-ben^l-pyrroIidine-2-caitonyi}-l A3,4-ieirahydroisoqum ^r^H 
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87 (3R)-2- { (2R,5S)- 1 -((2R)- l-rm-Butyloxycaroonyl-23-dmydroindole-2-carbonyl)- 

5-a-naphthyl).pynDlidine-2Harbonyl}-lA3,4-tetrahydiDisoq^ 
caiboxyiic acid. 

88 (3R)-2-{(2S^R)-l-((2R).l-ferr-Butyloxycarbonyl-23-dmydroindoIe-2-carbonyi)- 

5-phenyl-pyrroUdme-2-Karbonyl}-I^3,4.tetrahydioisoquinolme-3Hari)o^^^ 
acid. 

89 (3R)-2-{(2S^R).l-((2R)-l.terr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)- 
5-phenyl-pyiioUdine-2-carbonyl}-l^^,4-tetrahydroisoquinoline-3-aceiicacid. 

90 (3R)-2- { N-Phe^ethy^N-((2R)-l.^err-bulyloxyca^bonyl-2,3^Jihydroi^dole-2- 
caibonyl)-glycyl}-l,2^,4-tetrahydn)isoquinoline-3-carboxyiicacid. 

91 (3R)-2-{N-3-Phenylpropyl-N-((2R)-l-/m-butyloxycarbonyi-2,3-dihydroindole-2- 
caibonyl)-giycyl}-U^,4-tetrahydrois(xiuinoline-3-carboxyiic add. 

92 (3R)-2-{N-Beiizyl-N-((2R)-l-fm-botyloxycarbonyl-2,3-dihydroindole-2- 
carbonyi>glycyl}-lA3Atetiahydroisoquinoline-3-acetic acid. 

93 (3R)-2-{N-Phenethyl-N-((2RVl-rerf-butyloxycarbonyl-23-dihydroindqIe-2- 
carbonyi)-glycyl)-1^3,4-tetrahydroisoquiiioline-3-acericacid. 

94 (3R)-2-{NO-Phenylpropyl.N-{(2R)-l-terr-butyIoxycarbonyl-2J^fihydrmndole-^^ 
carbonyi).glycyl ) - 1 ^.3,4-teirahydroisoquinoiine-3-aceric arid. 

95 (3R)-2-{3-{N-PhenediyI-N-((2R).I-/en-butyioxycarbonyl-2.3-dihydroindoIe-2- 
carbonyi).ainino)-propanoyI}4,2^Atetiabydroisoquinoiine-3-aceticacid. 

96 (3R)-2-{N-Phenerfiyl-N-((2R)-l-benzyloxycarfaonyl-2,3-dihydioindole-2- 
caibonyl)-giycyl}-l^,4-tetrahydroisoquinoiine-3 -acetic acid, 

97 (3R)-2-{N-Phenethyi-N-((2R)-l-neopentyloxycarbonyi-2,3-dihydroindole-2- 
carbonyI)-giycyl).lA3,4-iettafaydioisoquinoiine-3-aceric arid. 

98 (3R)-2-{N-Phenethyl-N-((2R)-lH7clohexyloxycarbonyl-23-dihydroindoIe-2- 
caibonyO-giycyl ) - l,23,4-tetraliycbDisoquinoline-3-aceric add 

99 (3R)-2-{N-3-ChlorophenethyI-N-((2R)-l-fm-butyioxycarbonyl-2,3- 

dihydroindole-2-carfaonyl)-glycyl}-U3.4-teirahydroisoquinoline-3-aceri 
acid. 

100 (3R)-2.{N-(2-Oxo-2-phenyIediyl)-N-((2R)-l-f5rf.butyioxycarbonyI-23- 

dihydroindole-2-carbonyl)-glycyl }- 1 A3,4-tetrahydroisoquinoline-3- 
acetic acid. 

101 (3R)-2-{N-(2-(3-IndolyI)ethyl)-N-((2R)-l-re/T-butyioxycarbonyi-2.3- 

dihydroindoie-2-carbonyl)-glycyi)-lA3,4-teiraiiydroisoquiiioiine-3- 
acedcadd 
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102 (3R)-2- {N-Pfaenediyl-N-((2R)4-/m-butyIoxycaroonyl-23Hiihydrri 
caibonyl>^ycyi)-lA3AteirahydiD-ben2WisoquinoBiw add. 

103 (3R)-2-{N-PheneAyi-N-<(2R)-l-{m-biityioxycarboiiyi-2^Hiih^ 
caibonyi)-gIycyl)-l^,4-etcahydn>-benz(/]is(xiuinoliiie^ add. 

104 (3R)-2-{N-Rvaloyl-NK(2R>l-JOT-butyl(«ycarboiiyl-23-da 
inetfayl)-giycyl}-l^^,4-teiiahydroisoqiiinoiine-3 

105 (3R)-2-(3-(G2R)-l-rm-Butyioxycarbonyl-23Himydroindolc-2-<Mib^ 
naphthaIene-2<arbonyi}-1^3,4-tetrahydioisoquinoIine-3-acericadd. 

. 106 (3R)-2-{3-((2RVUerr-Butyloxycarbonyl-2,3Kiihydroindole-2H:arbonylanim 
naphthaIene-2-K:aibonyi}-l^,4-tetrahydroisoquinoiine-3-carboxylic add. 

107 (3R)-2-{(2R)-l-((2R)-l-ferr-Butyloxycarbonyl-23-dmydn>mdole-2-carbonyl)- 
4-phenyI-2^-Klihydiopyiiofe-2-KartM)nyi}-lA3,4-tetiahydroisoqum 

acedc add. 

108 (3R)-2-{(2R4S)-H(2R)-l-fcrf-Butyioxycaibonyl-2^Hlihydroindole-2- 
caibonyl)-5-plwnyl-pyTTolidinB-2-niediyl)-1^3Ateirahydroisoquinoii^ 
cazboxylic add. 

109 (3R>2-{(2S)-2-((2R)-l-<fflt-ButyIoxycaA(myI.2^HJiliydrcm 
aceQrlannno)^pliraylbmanoyi}-l^,4-ttirahydnris(xit]inoIiiie-3-affi add. 

131 N-{(3R)-2-{(2R^S)-l-((2R>l-im-ButyioxYcarbonyl-23Klihydioin^ 

carbonyl)-5-phenyI-pyiioIidiiie-2-caib<myl)-lA3,4-tettahydroiso^ 
carbonyl) -proline. 

132 N-{(3R)-2-{(2S^)-l-((2R>l-fm-Butyioxycarbonyl-23Kimydromdole-2- 

carfaonyl)-5-phcnyl-pyiioUdine-2-cariK)aylJ-lA3,4-tetrahydroisoqainoline-3- 
carbonyl}-proline. 

133 N-{(3R)-2-{(2SJR)-l-((2R>l-ferf.Butyioxycarfaonyl-2^-dihydroindoie-2- 
<aifaonyI)-5-phenyi-pyiiolidine-2-carbonyl}-lA3.4-teaahydrdsoquinoto^ 
3-carbonyI}-D-proline. 

134 (3R)-2-{(2R4S)-l-((2R>l-ferr-Butyioxycarbonyl-2^-dihydi(M^ 

carbonyI)-S-benzyl-pynDlidine-2sad)oiiyl)-123.4^»trahydnn^ 
3-caiboxyIic add. 

135 (3RV2-{N-2-ChIonq)henediyl-N-((2R>l-2m-buQrl(»qrcarbonyl-2,3- 
dihydnnndoIe-2-{ari)oiiyl^^ycyl}-1^3,4-tetiahydraisoquino]u^ 
acid. 
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136 (3R)-2-{N-4-ChlorophenethyI-N-((2RVl-ferr-butyloxycarbonyl-2J- 
dihydroin(iole-2-carbonyi)-giycyi )- lZ3,4-tenahydroisoqumoline-3- 
acetic acid. 

137 (3R)-2- {N-2-MeihoxyphenethyI-N-((2R)- l-terr-butyloxycarbonyl-23- 

d^ydroindole-2-carbonyl)-glycyl}-li3,4-teirahydroisoquinoiine-3- 
acetic acid. 

138 (3R>2-{N-3-Medioxyphenethyl-N-((2R)-l-ferr-butyioxycarbonyI-2,3- 

dihydioindole-2-carbonyl)-glycyl)-l^,4-tetrahydraisoquinoUne-3- 
acedcaci± 

139 (3R)-2-{N-4-Methoxyphenethyl-N-((2R)-l-ferf-butyloxycarbonyl.23- 

dihydroiiuk)le-2-<arbonyl)-giycyl)-lA3.4-tettafaydn)isoquinoline.3^ 
acetic acid 

140 (3R)-2-{N.Phenethyi-N-<(2R)-l-ferf-butyioxycaibonyl-2^^JihydiDindole- 

2- cariJonyl)-giycyl ) - l,23.4-iBtrahydro-ben2[h]isoquinoline-3.caiboxylic 
acid. 

141 (4RS)-2.{N-PhencthyI-N-((2R)- l-/erf-butyIoxycarbonyl-2.3-dihydroindole-2- 
carbonyO-giycyi ) - 1 ^^,4-teiraiiydroisoquinoIine-4-acetic acid. 

142 (4RS)-2-{(2R.5S)-l.((2R)-l.rm-ButyioxycarbonyI-23-dihydiDindole-2- 

carbonyI).5-phenyl-pyirolidine-2<arbonyl)-lA3,4.ietraiiydroisoquinoiine- 
4-acetic acid. 

143 (3R)-2-{(2R^S)-l-((2R)-l-Cyclobutyioxycaibonyl-2^-dihydroindole-2- 
caib<MiyI)-5-phenyl-pym}iidine-2-carbonyl ) - 1 ,2,3,4-tetrahydroisoquinoline- 

3- carboxyIic acid. 

144 (3R)-2-{(2R.5S)-H(2R)-l.CyciopentyloxycarbonyI.23-dihydn)indole-2- 
carbonyl)-5-phenyl-pynolidine-2-caibonyl )- 1 A3,4-tetrahydroisoquinoliiie- 
3-aceric acid. 

145 (3R)-2-{ (2R,5S)-l-((2R)-l-Cyclopeniyloxycarbonyl-23-dihydroiiidole-2- 

carbonyl)-5-phenyl-pyiroUdine-2-carbonyl}-lA3,4-ietrahydiDBoquinolm^ 
3-carboxylic acid. 

146 (3R)-2- { (2R,5S)- l-((2R)-l-(2-eco-Norbomyl)oxycarbonyl-2,3-dihydroindole-2- 

carbonyl)-5-phenyl-pyiroiidine-2-carbonyll-l^,3.4-tetrahydroisoquinoline- 
3-carboxylic acid. 

147 (3R)-2-{(2R^S).l.(.(2R)-l-Cyclododecyloxycarbonyl-2,3-dihydroindole-2- 

caibonyl)-5-phenyl-pynoUdine-2H:arbonyl)-lA3AtetrahydrDisoquinoUne- 
3-carboxyiic acid. 
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148 (3R)-2-{N-PheneifaYl-N'<(2R)-l-/i-propyioxycarfaonyl-23-dihyd^ 
carbonyl)-giycyl) - l,23,4-tetranydroisoquinoiine-3-acetic add. 

149 N-((3RV2-{(2S.5RVl-f(2R)-l-rerr-ButyloxycarfaonyI-23-dihy^ 
caibonyI)-5-phcnyi-pynoUdine-2-carbonyi)-lA3,4-tetrafa^ 
3-acctyl}-prolinc. 

150 (3R>2-{N-2.(2-Meihoxyphenyi)ethyl-N.((2R)4-(^^^^ 
dihydroindoIe-2-^arbonyl)-giycyI]-1^3,4-ietrahydrois^ 
acid. 

131 (3R)-2-{(2R^S)-l-((2R).l.(3p-Dimethyibutyi)oxycaA 

2<arbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-l^,4-tetiahyd^ 
3-carfaoxyIicacid. 

152 (3R)-2-{(2R^S)-l-((2R)-l-Cycloheptyioxycarbonyl.2,3-^ 
carbonyi)-5-phcnyi-pyiioUdinc-2-^aiboiiyi)-lA3,4*tetrahydroi^ 
3-carboxylic acid. 

153 (3R)-2-{(2R^S)-l<(2R)4-((lS)-e/Mi^BomyI)oxycarbonyl-23^ 
cartonyl)-5-phenyi-pyiroiidine-2<arbonyi)-lA3,4-tetrahydroisoqu^ 
3-carboxylic acid. 

154 (3R)-2.{(2R^S).l-((2R)-lK(lR^R,3R^SHsopinocampheyi)oxycarb^^^^ 
dihydroindole-2-carbony i)-5-phenyi-pyiroiidine-2-carbony i } • 1^,3,4- 
tetzahydioisoquinoiine-3-carboxyiic add. 

155 (3R)-2-{(2R^S)-l-((2R)-l-((lS,2S,3S^)-Isopinocamph^^^^ 
dihydroindole-2-carbonyl)-5-phenyl-pyrroMne-2<arbonyl}-l^J,^ 
tetnihydioisoquinoIine-3-carbo}nriic acid. 

156 (3R)-2-{(2R^S)-H(2R)-W33-DimethyIbutyi)oxycarbonyl-23-da 

2- carbonyl)-5-phenyl-pym)Udine-2Karbonyl}-lA3,4-tetiahYdOT 

3- acetic acid. 

157 (3R).2-{(2R,5S)-l-((2R).l.(l-Piperidino)carbonyl-23Hiihydro 
caibonyl)-5-phenyi-pyrroiidine-2K:arbonyi}-lA3,4-tetrahydn>isoqum^ 
carboxyiic acid. 

158 (3R).2-{(2R,5S)-l.((2R)-l.(N.Cydohexyl-N-niethylcarbamoyI)-^ 
dihydroindoIe-2-^2ut onyl)-5-phenyl-pyrTDUdine-2<aA } - 1,2>3,4- 
tetnihydiDisoquinoiine-3-carboxylic acid. 

159 f3R)-2-{(2R4S)-H(2R)-H4-rerr-Butylcyclohexyl)oxycarbo 
dihydn)indpie-2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyl)-i;Z3.4- 
tetnifiydn)isoquinoiine-3-carboxyiic ad± 
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160 (3R)-2-{(2RJS)4-((2R).l-(2-cw-Methylcycloh^ 
dihydroindole-2-carbonyI)-5-phenyl-pyirofidiM 
tetziihydioisoquinoline-3-cari)oxyiic add 

161 (3RV2-{(2R^S)-l.((2R)-l.(2-£raM-MeihyIcyclohexyl)oxyc^ 
dihydroinctole-2-carbonyl)-5-phenyl-pyiroHdine-2^^ 
tetrahydioisoquinoiine-S-carboxylic add. 

162 (3R)-2-{N-Phenethyl-N-((2R)-l-(3-cycIofaexylpn)pyl)oxyc^^ 
dihydroindole-2-carbonyi)-giycyl )-U3,4-tetnihydro 

acenc add. 

163 (3R)-2-{(2R,5S)-lK(2R>l-CyciohexyImeihyioxycarbonyI-2,3K^ 

carbonyl)-5-phenyl-pyiTolidine-2<aibonyl)-l^,3,4-tetrahydroiso^ 
3-carboxyiic add. 

164 (3R)-2.{(2R,5S)-l-((2R)-l-(2-Cydohexylethyl)oxycarbonyl-2,3-Kim 

carbonyl)-5-phenyi.pyirolidine-2K:arbonyl}-1^3,^ 
carboxylic add 

165 N.{(3R)-2-{(2R^S)-l-((2R>l.Cyclohexyloxycarbonyl^^ 
carbonyl)-5.phenyi.pyin)iidine.2^arbonyI}-l^ 
3-carbonyl } -proline. 

J66 N-{(3R)-2-{(2R^S)-l-((2RVl-Neopentyioxycarbonyl-23-dihydro 
caibonyl)-5-phenyi-pyin>iidine-2-carbonyl}-l^,3,4-tetr^ 
3-carbonyl ) -proline. 

167 (3R)-2-{(2R^S)-l-((2R)-l-ferr-Butyloxycarbonyl-23-dihydroindole-2- 
carbonyl)-5-phenyi-pyiroiidine-2-carbonyl ) - 1 A3,4-ietrahydroisoqiiinoiine-3- 
propanoic add 

168 (3R)-2-{N-3-Meihylphenethyl-N-((2R)-l<yclohexyloxycarbonyI-2,3- 

dihydniindole-2'<arbonyl)-glycyi)-1^3,4-tetrahydroisoquinoim^ 
acetic acid 

169 (3R).2.(N-(2-(l-MethylpyrT0i-2-yl)ethyl>N-((2RVlH^^^ 

dihydroindole-2<arbonyl).glycyi)-1^3,4-tetrahydroisoqiiinoline^^ 
add 

170 (3R)-2-(N-(2-ThicnyI)ethyl-N-((2R).l-cyciohexyloxycarbonyl.2.3- 
dihydroindole-2-carbonyl).glycyl)-1^.4-tetrahydroisoquinolin^ 
3-acetic add 
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171 (3R)-2-{N-((2RS)-12,3,4-Tetrafaydronaphih-2-yl)-N-((2R)-l- 
cyctohexyloxycarboayl-2,3-dihydroindole-2-«jrfaonyi)-gl^^^ 
tetiahydnHsoquinoiine-3*acetic acid. 

172 (3R)-2-{(2RJS)-l-((2R)-l-Cyclofaexyloxycarbonyi-2,3-dihydroindole-2- 
carfaonyl)-5-(4-meriioxyphenyi)-pyiroiidine-2-carfaonyi}-l,23,4- 
tetiahydioisoqainoline-3-aceticacid. 

173 (3R)-2-{N-(Indan-2-yl)-N-((2R)-l-cyclohexyicncycarfaonyl-2,3-d^ 
cazfoonyi)-giycyi)-I^.4-teiiahydiDisoqnino]ine-3-acetic acid. 

16. Conqiounds of aaim 1 or phaumceudcaliy acceptable salts dieieof, wheidn: 



(II where is H and is a double bondX 

or an N-enninally blocked a-annno acid xesidue containing an aiomadc side chain; 
the N-tenninai substiment is selected from R^, 



A is 




N 
H 



XXXV 



R« 



Bis 




(X where c = d = e = zero) 



xxni 



Cis 




(XV where R^ and R^^ are H, 
h = 0) 



XXXVI 



and wherein: 



R* and R^ are independendy H or CH3; 
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R22 and are independenily H. alkyl (C, - Cg, linear or branched), -(CH2)o-R^' or 
-(CH2)o-C02R"; 

X'isH2 0rO 
is Hi, 0 or S 

17, Compounds of Oaim 1 6 or pharmaceuricaUy accepable salts thereof wherein: 



Ais 




xxxvn 



(XXXV where RMs H and X» is O) 

orR^-Tip; 

R^ is sss-butyloxycarbonyl, phenylcarbonyl, phenylmeduucycarbonyl; 

R<*andR'areH. 

R^isa 

18. The following parricular compounds widiin Qaims 16 and 17 or phannaceudcally 
acceptable salts thereof: 

Example No. 

HO l-{»rr-Butyloxycarbonyl-aypiophanyl-leucyl)-2,3-dihydroindole. 

// / l-{(2S)-2-(«rr-Butyloxycarbonyl-QypiophanyIamino)-hexanoyl)-23- 
dibydroindole. 

/ 12 l-{(2S)-2-(3-Indole-3-piopanoylaimno)-hexanoyl}-2,3-dihydioindole. 

/ 13 l-{rcrf-ButyIoxycarbonyi-tiyptophanyl-phenylalanyl)-2,3-dihydioindole. 

114 l-{(2S)-2-(ferT-Butyloxycarbonyl.|iyptophanyiamino)-4-phenylbutanoyU-2,3- 
dihydroindole. 

/ 15 l-{ ?crf-Butyloxycarbonyl-oyptophanyl-(3-0-benzyl)-D-aspartyl}-2,3- 
dihydroindole. 

116 1 - { ferr-Butyioxycarbonyl-tryptophanyi-aspaityi ) -23-dihydroindole. 
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117 l-{rm-ButyioxycarbonYi-tiyptophanyi-(y-<>benryi)-giuta^ 
dihydroindole* 

118 l-{rOT-Butyloxyairbonyl-ayptophajiyi-glutamyl}-2,3-dihyc^ 

119 2-{rm-BuQrioxycarbonyl-tiyptopbanyl-D-phenylalanyl}*l^^^ 
tetiahydioisoqtiinoiine. 

120 2-{C2R)-2-(/)en-Baqrloxycaitonyi^iypiophanylaim 
14,3,4-tetrahycbQiscx)innoline. 

19. Confounds of Claim 1 or phaimaceuticaily acceptable salts thereof, whexein: 



Ais 




XXXV 



H 




(IV where is absent and 



are double bonds) 




II 

{CH2)^C- 



XXXK 



(V where is absent and are double bonds), or R^-Trp; 



BisXXm; 



CisXV; 



D is absent, Gly or ^-Alanine; 
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and wherein: 

is t«t-butyloxycarbonyl, phenyicarbonyi or phenylmedioxycarbonyl; 

and are independendy H or CH,; 
R»2andR"*areH; 
R^is.(CH2)rC0-D.R"; 

R" is -OH, alkoxy (Ci - C3, linear or branched), NR24r2S; 

R22 and R23 are independendy H, aikyl (Ci - Cg, linear or branched), 
-(CH2)o-C02R27, -(CHA-R^ or-(CH2)o-0-(CH2)p-R2': 

a is 0 or 1 
iisO-2 
X>isO,H2orS 
X^isOorHj 

20. The following particular compounds within Claina 19 or dieir phannaceurically 
acceptable salts: 

ExampUNo. 

121 Ediyl (2R)-l-{/m-butyloxycarbonyi-nyptophanyl-leucyl}-23- 
dihydroindole-2-acetate. 

122 Ediyl (2S)-l-((2S)-2-(/err-butyloxycarbonyi-trypiophanyiaiiiino)-hexanoyl}- 
23-dihydnrindole-2-carboxyiate. 

123 (2R)-1- (Indole-2-caibonyl.phenylalanyl )-23-dihydioindole-2-acenc add. 

124 (2R)-l-{(2S>2-(Indole-2-<aibonylaniino)-4-phenyibutanoyl)-2,3- 
dihydroindole-2-aceQc acid. 

125 3-{ (2R> l-{ (2S)-2-{Indole-2-carbonylaniino)-4-phenylbutanoyl}-23- 
dihydroindole-2-yl} -propanoic acid. 

126 (2R)-l-((2S>2-(5-Fluon)indole-2-carbonylaniino)-4-phenylbutanoyl)-2,3- 
dihydniindoIe-2-acetic acid. 

127 (2R)-l-{(2S)-2-(5-Chlonjindole-2-carbonylaniino)-4-phenylbutanoyl)-23- 
dihydroindole-2-acetic acid. 

128 (3R)-2- { (2S)-2-andole-2-carbonylamino)-4-phenylbutanoyl )- 1 A3,4- 
ietrabydn)isoquinoline-3-acetic acid. 
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129 N-{(2S)-l-{(2S>2-(Indole-2-carbonyiainino)-4-phenyib^ 
dihydroincioIe-2-acetyl} -glycine. 

130 3-{(2S)-l-{(2S)-2-andoie-2-carbonylammo)-4-phenylbumoyi)-2,3- 
dihydioindole-2-caii)Oxiylaniino}-piopanoic add. 

2L A medidnai composidon con^rising a confound or a salt thereof as defined in any 
of claims 1 to 20. 

22. The medicinal composition of claim 21, which acts as a CCK-A, CCK-B or gasoin 
receptor antagonist or agonist 

23. The medidnai composirion as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnomiality in a physiological foncdon 
controlled by gastrin, including gastric and duodenal ulcers, gastritis, reflux 
esophagids, gastric, coloiuc and odier gastrin sensitive cancers, and 
Zollinger-Ellison syndrome. 

24. The medicinal composidon as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by an abnormality in the physiological function 
controlled by the central CCK-B recepnn; including anxiety, psychoses, Parkinson's 
disease, Tourette's syndrome, Huntingdon's chorea, disturbed i^petite regulation 
and pain (including the treatment of pain by potentiation of opiate analgesia). 

25. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormality in a physiological function 
controlled by the CCK-A receptor including disturbed appetite regulation, 
pancreatitis, pancreatic cancer, disorders of gastrointestinal motili^ (including 
irritable bowel syndrome), and gall bladder dysfunction. 

26. A method of making a conqjound of die structure A-B-C as set out in any preceding 
claim wherein reactants giving the residues A, B and C are combined sequentially to. 
form the compound. 
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27. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1). which comprises linking the 
sub-unit A to B-C, via an amide bond, particularly by HOBtAVSO^ or bis 
(2-oxo*3-oxazolidinyi) phosphinic chloride mediated couplings. 

28. A process for the production of the novel conq>ounds of any of giatm^; i to 20 
described by the general formula A-B-C (claim 1), which comprises linking the 
sub-unit A to B-Q via a urea linkage, parriculariy by reacting die free amino 
tenninus of B-C with the sq)propriate isocyanate. 

29. A process for the production of the novel conqraimds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking A-B to 
sub-unit C via an amide bond, particularly by bis-(2-oxo-3-oxa2olidinyl) phosphinic 
chloride mediated coupling. 

30. A process for the production of novel compounds of any of claims 1 to 20 described 
by general fonnula A-B-C (claim 1), which comprises functional group 
manipulation of compounds A-B-C prepared as described in any of claims 26 to 29, 
including the hydrolysis of carboxylic esters to carboxyUc acids, the removal of 
amino blocking groups, and the replacement of amino or carboxyl blocking groups 
with other blocking groups. 

31. A method of preparation of a medicament for dierapy by CCK-A, CCK-B or gastrin 
receptor antagonism or agonism, in particular for the diseases or conditions set out 
in any of claims 23 to 25, wherein a compound as defined in any of claims 1 to 20 is 
associated with a phannaceutically acceptable diluent or canier. 

A mediod of therapy by CCK-A, CCK-B or gastrin receptor antagonism or agonism, 
in particular for the diseases or conditions set out in any of claims 23 to 25, wherein 
an effective amount of a conqjosition according to any of claims 21 to 25 is 
adnnnistered to a person in need of such therapy. 



32. 



